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RENRS LI TV, 1540 £ A2 LHBIC X 2 BHERDOREREL B ibhic,
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A, Wicar (1930)%° 1%, BADOES L ENEEIC I >TRA L, MREFBRNERNRED LT
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RAR

A AR HEMRIL, 1884 4 BumLer®™ LURRFNIE b D & fnDhz, Bonier ORERRERRIL, 1873
FErAYRERBRZRACIZ 0L VEEL, BERRKTIESHARO—FE LI L LibDT
b5%,

EncLer (1903)*® 1%, IHICEHMNOHIELME, 1924 F ERBREKOMERHEL, BEERLRKT
HREHREZREL, MEORMKIAHIREELHT L 2RI LI,

%7z Frury (1903)*” % BomLer @ FA Y ROFIFMEKIIA A AOBBEICE Lic\0 T, HELXEL
THRRERE LI,

D ScHADELIN (1931)154 199100 13 - AdEpeslic & 2 BN e BB A2 RE Lic,

Bapoux (1939)'” (3 ¥ b THEOMR THEREENREIC/LD Z L 2D, I—ry St yET,
R EE OB Lizhivy, REEDOBA TS Le#@is L,

Fr2—=7

HeBere™® I HET vV~—27 KEIT5, BRLKERCET5OMOE L3, BNERDH OMK
REEIR, YARRECHITZ LW ERELCS L30Tz, TD7ed 18 gD ZARITBRIC X %
BB LB SR 2 2 T 0B iatis ¥ i,

Z Ot Reventrow'sV (LR L BEAROKREOWRIC S L3F, BHICERAIITY, LIZLIELD
BIHAGEFOCHFCTHS LB Lico ZOBRITFR Richic h —ICER L oS0 e, I
73 (Fagus sylvatica) Z2\~T ReventLow & OppERMANN IZ L b BEBEVWEERKN B tii,
WELLENDORF, SCHRODER, ULRICH, KocH, MORk-HANSEN, MunDT, 35 L (8 MOLDENHAWER HIZ X DOTF vV~
— 7 OB CETINTY, BT ScHRODER'® |37 F OBBR ALY T LA L Wbt T b,

B FA YIZEIF%H ScawarpacH, GEHRHARDT LOREREIEEIRBINT, Fv~—s kKI5
BERME O RTE— Rl & eDte, T DX 5 IefEEM 1870 45 1938 4% TR Hh, 1885 4
LIREBEREE Sz b OBEHSWP L, FHOEDIIeL &b 30% DETRHILLLbRE™,

DO MOLLEr®? 1% 1932 FELEC BT 2 #EOMKBRRICBRH L, —EERORKATiEIE
WERED 60~50% LATRENERLZ Ty, HEREEIREKOES CIOTENRSD LIX
Wziow) v RN ERTEV R GESEE 1HBR), I 5K MOLLERMY MO BO BN IHIY 4y
Bovsen Jensen (1932) @ ‘‘Die Stoffproduktion der Pflanzen’ % Burcer (1922~1947)%"3% ¥ <
DERTREIE, MYOWEEELEREL L, {8RX ) —BEREN ST bRIROMBI LN L X
5 LT 5B,

X Bz Jaep?® o “FEREEIEE (active method)”’, Funen, ABeiL? Sz X% ‘‘waite and see
method” 7¢ ¥AMBEERELI, Tk, ZhOLRWILLT Juncker™ X% “IREAME (selection
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thinning)” 2MEL I T\ 5,
AE¥YR™

NisseT""" I X #UE, 1 F VY RSB 540 (1870~1905) DREURIT X 10 THE T S OAMEER S Wi,
Tisdob, Brown™® X® 3 k< OfAMAREC, BREEHLESON 13 B0 L E2FE LK,

L LBEED FA Y THlEE 5 M ER DL O X 5 It B K% 7R Lic, NisseT & SchuicH (¥,
Egb‘ﬁﬂﬂ?‘.“z?ﬁﬁb, 421z SchuicH (1910)Y7 1IXHIRIC O E DR HE B = 1nDf,
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COREY 5 CREMRIER S, £OMBIEE LIRS E LT, ZOBBEIr 7~
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2 7o CrAIB DEBUIBMAETILD ¥ VD LN DONA, 1947 £ Hiey™ RBMEPHEL, £0O
HREESFHEL, 74 V2D But™ & ZhiZfF L, RAkFET Kenva 3\ Th cypress &
pine KAWL TR L, Craie DFEL, EhDHTERNT, MEBCEBINIZEAREZHAEL,
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¥ 7o MacDonarp™® (3 ARERUEBEBR OGRS LK L D MR EHEFE L,

Hummer (1947)°0%% 3BEEERERA X D S RME4EEL, FIAMELEETLIZ L 2BEL, %<
DRAEEMPREL, FROHEEE & b ol NEREOEH LT\ 5,

R TAF Y AREERRL 1945 £ “ATHORMR” i 5 RIS ER L, BT 1951 FiI8T
FHFET LI,

4 FY) ARCBT HEHERHE, 1V FICEWT Caampion® DORF LI ORGHLR TV BH, 45
AMERAKNL, 1913 FLR, 1903 F5 4 TERERBBLFB CRA LR SE? LAV, 1923 4
LAREIL ScHOTTE' DFEE%w, X LI 1931 4EICiE ScHADELIN D-FHESEEEZBIE Li-d oL T\
%o

AV P BT HEEOMEL 1900 FIZTEDOTW AR, HRIEEERBELIET Dl OEn
20 EMTH D,
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Association) TEBINICHDTHHYY, ZOBEMRIT 1903 £ 4 MTEHRERRB LB CTHRES L
b DRELICH DT, LK 1921 SEREMRABTHFB>SF LR T 5,

BB OV TS  DXABEREMDRIT Hi,1934 it Cedrus deodora V2.0 % 4 ILINEESE (multiple
vield tables) FHB I hc, KAMERT, MIRE, HEKES, BELEMERCL, ThbORRIE
KERIRL TR0
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74V 7Y FREWCTINERS 1916~20 FCFHM I, BERICBIL TR 1920 45 B AERE
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LI,

77 AR

7 5 v AL FBREGKO R T, 1560 43T Tristam DE Rostamne. BRI EEE LIz & Wbt T
WBM, Reaumur 1% 1721 FRMRK X D EREZERIC2 25 L %2330, T/ Varense De FeniLie
1318 T, 19 AR X132 A PR CHKEREY R L& HurreL (38T %,

Lorentz (1775~1865) %, FA YiIE\CTHarTIc OEZ %2 51T 7 5 VAREY  “EHREIETR
(periodical thinning) ##EA L,

BRI o\ Tk, Bromwrarp (1881), Borpe (1889), JoLyeT (1901)°® i X b 3T bhis, ic
Borpe |3 ““Traite de Sylviculture” %1, LBRKOERBIEYE & Hikd B ioofk, JoLyer®® o9
B EBAYEIRT S C L X ) BRAMOBSEEHT S Lk, ’

tds, 75 VATREL LD FM 2 Chi3hThic h $HREOMKRA—BRINCK I b, “R7,
AT 5 RO EENERECE Ziebhicdt, FA YD L5 4L OEACHEROMEY B it
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FAYH
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RO DB EZ BRI HE VR E LD TRV, <Y OBEFHICH L UIELEDE ¥ K HIAHE

BELZ I L, BELY ) 2 AR EF A ORERCMT2%Y . ¥ AhENEEL CRCMKy

*] M GBS D1 Southern Forest Experiment Station, New Orleans ‘G %,
*2 AHR 225) 3 X OVBEARMKEIBERCIZRO X 5 HERBET A RERS S,
* iR E, 1696 (TR 9), B¥LE
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SETECIR I ABZRLMRMY FHUBERELLD, TOLEROILAFIL2HBERCILIVRAREED
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Tt D EBbhs,

0L RREERRISR T, FHAFROMKEERICRSICIORFESY CThHD, Thickd L,
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ERa ) BEGN 4 ~2E, BREMR (1741~43), BRAE —3F GE& - N), KBXLAR
& T8

* IMEEEN, BRTE 764, IWOHE

* fHESE gk 34E (1774), ANEH

* =R, BRER Q764~71), AEWE

* BIMAEE, EE 24 (1790), AEHH

* e Sk 345 (1806), BRI

xR, TR 10 £ (1725) FILRIRE, BAEEFEAILE 7% CGIAEA, HBBEERN)
O FERITNEE, b6 4 (1809), ETEEN, REEMHEYLE T4

D SRR WRES (1818~29) = LUED), BLATEE

O RRES, FARR (EFEER 1751~63), BRABEHEABAE

o e Sk 34 (1806), BEMME (BMBE=FRE)

*9) AT WK, KBOLE (1854), B (BMERENFARELD

e HENLRE, KBS E (1859), ERIMCHABFILMMETON [RHEN (1854~59) BKMAFEA)
D KR EAwRE, BRZH (KBEER (1854~59) BB

e AR, RPTE (1781, HENE RKUEA (1781~88) HENMHA]

9 LR, Bk 11 £ (1799), FEAE

*20 RA N T M AABSTIEHEARSIHLE, 30k 6 4 (1809), HMI#E

w0 BEMHTECE, FELAN (EBEMR (1789~1800) H#iE)

*22 AR WAL b RERZ B, KR 24 (1831), [(REREM (1830~43) BLHTHE)
* gF—%, KPS E (1858) RBAHE, (LRI (1854~59) REAMEM)

*20 AREKE, BMETCE (1844), KISEHEE

w9 GRETIEHE, Fok 2 4E (1849), KWIDEHm

0 | |ITLEREEHE, Kk 34 (1856), BBV

*3

k4
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Lo, RACBR IR L 2RI b, BOAT AR RFEMD T, RACHHTH oK
RABEEMOT, fc MDEHIRDZ LAELI DY D, B ORKKR ) FHACELEBRREKD
BRERWEED D LDOXTB,

FEHTCIEAY CEIH RN, ERaERD) Ll B LBEROEEYOFD L5 I
RTB, “MEOTHHIC X b TRADRE L BREORB LT, M L CRIMRILEARSK R O EATC R
TREREFEL, FRLMEETHIWELS VBROAOEETIHACIIER L W2 L ARAOES %
REFORARDH -2 HELEMKRTRL, ZoMIIEREEZECR TRIEELET,

SRR (XBTE 39 I EFTNIFIROMMKE, Hi)l| IR s ARRBOREYLL, 2¥D X5k
TEELTNDZ EERDT,

1) TR, 2 BE, v =K XEKR, @) LK, @) ESRAK, 6) KLY A, ERERAR, #D
K, R, ZoMmoBEER,

bieRhie, TOFEHIEFOAFHKOELEEOHN, TibblBAMEERRERCAEOTTE D LB
TW5,

BERR DB % 5 B0 BARDRMIME

ORETIREFETFOE», HF 28, B, FH, 0H, SESCEL »bFRATERBREREL T
W, LiLlWwInd, MR OV TIKEIRACART, MR LU E L E3oEiEBR LTk
Vo FOFEMICOWTIL, $F5EF2MCPTIN, ShHOKERDL, BOROOHSBMHOD LicHE
DHEROFEBR\ERINCREEL O, ThiItl, BAEKC BT 5 KB A TEKE BRI
BCEDLD, WTFRAEFFRERVL FA REOKBOD LB I,

EAWCK L TisZ inbivic iz, BI7R 36 4 (1903) REAKKEN, REFRIEATRELE—
HICER LIy 7 ~ Y MBRHA L, BEEBINCIIVC 2o BEiliciad bhi, BFARKERAMK
DB L b, RBEEEEERMMERE RBEREERMMUFN, HABRBREERFEHI
RS, HESRME Heres, IUKBERMARESE, HERBRSFREIrBERROWRCETL, 0
FI b ERIOMERBIARE S MY,

FEHIFMLD 15 4D 5 < v —FRBEMKC T USROS E % 38 & fookdt, F0S8ET 1902 4
FA Y RERBIBESQWE, DK 1903 £ 4 BHTERERRSES QT BV TRBINHERR
FICHL 723 DT, 1905 EHRFRBRBRECFMABEKS L LTRRShAM, ‘

ZDHRFIFLZ OWAOMRETEL, TS5 £ 50 HIXEERCK LABREIRIC X > THOBIH
MEROZ LERFL 520,

FEIC X AR OBAL, FOMEEBE - Hrhic L oTOA L EERCERE IR, FOMEE
IRBATHURYY, 2BV 7 5 v R Jouyer ORIEREHII LA UM ERLZER HEME %, Tk
L7 v ~<—7 ScuropEr DOMFLHEEY LERER LB %, HLREREN" 2RE L,

—F DB BRI MIBEN BB EBE L R A0 D, TEERNEHEELA LT BHERLbb
h, REPPIABREROEERFLRL, WHP, HH™, HARIOF U™ b hfEsERto
REVHEIN,
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B2Em AL MK

B1M MKAEORE

1. #BEL (EHH, crown class)

KA B BESONME~DHbbIIL, 78 —xOEANNRMLE L RETHD, REDIPATKIZ
HERC I\ TEMRMEY 5D, —BRCFHEROEFFRFTH L THALBBCD 5, REDBHIzAR
HEBCEWIERZ L ) LEWEHIET S L Ricd, MREBESFOBEYEMNTHHN TR I tbh b
bOrELNEL 7 v —xOMBRMEKLBRERERET2EERER LS, BREBIHROFRY:
LT, EeRBALHE L, BEE TS OBMEIREIRL, ZOBARKAEACHRTS
2, BEERMEROEILLZF AT THELELZDNTELNDLTHS, TO L5 REENTELL DM
Lich DR BEMNCHBC EF THEDF L5 L L, FBENERYERNEARC L O, 48
N EHMA I T E TEBRNRMEIMEL 20T 5, RIE TR, RECONSERNLHEORT
AFTFLR L2 T, BloRiis bEEEAL RSB EICSH 5,

BESDHFENCALNTWEIDIIRD L 5bDTH B,

FA v ROBEER 7

1902 £ FA Y RERBRBHE S &5 L0V 1903 £ 4 HITERERRE S 2O D L S HTKERT
H5bo

AIHOFHARR S (1905)29220, IO ¥ FRBW THERBRE TAZEIN L 0IR®, ZoHRK
CE2dDTHb,

7 AV AROBEHX 5

Hawrey (1921)° X W HREINAHDTH B,

ZORMLT 4 Y B EHHS (The Society of American Foresters) D&% 2 CIEL AVbh
T\ %,

ScuApELIN KIZ X 5 THEERS B

ScuipeLiN (1931) X TEEXAVT, BRATE I Sipofcsnane | oIS ¥ ) AREER

£: (The British Forestry Commission) TETFORELXZEZHWALWLRLTW51E,
7 v = — 7 NEEHX S

ScHRODER X7 F AR HRE LTHEY. LR ST, LEROMKICETS",

7 7 ¥ AR OBHBEX 5 ,

JoLyer (1916) 2 X b, REBKEHRE LT bhicd DT, ERESOMBRICHEL T2,

2. BEGOESHRE* '

HROEERT DKL, EFEFEFRIOTRARBARNIREELTHH, LOBRIILTLIHBERN
THoteh DT £ & THREFRITEURC X 5 ABWKE B Z i O BN o kic &
Wh, HAPEFBEFOBREYRTHKTCHCRALSOR, 7 v —XOHEMNRALELBOE(TS
D, BERZKVSORERFLDS D, ROWATHS, &I THRIZHCEX SRR EHLT, T
thb BRI ERL LTE—BRBEORRY Lic,

* 2 OHEIT WicHT®® X5,
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RERDOMUEFFIERE DEME & /e DT EBRR L, 2ED LX) RERNRRY SR,

A. HEHBENERERR S

FA Y3} 5 MIRIMEL Harric OBEE L AT, BREREA, FIMERRZEBRETSHNTHD
b, BERIIRROBRERENERYEBLTHLO0TTHFTH Ok, REMKIHEA TS, HITK
EORBE LHAREBR DA T, AT X 5MECEFHSFEBNI L5 & LILREND s 2l

ZOBROELDDIOEDLEY TH B,

SeesacH (1844)%% DBEIHINTGE B d D Th 5%, BurckuaroT (1849) X, #EEOMEEORER L
I BERER S LI, 1873 £ VM Y RERBBHES DB CTHRELMRES Y E DA, 0L ETIME
BARDRIRE DI DT,

Krarr (188" XX LR HFTH L HMIIEE L M2 » — 22X b, BINKCHYE T2 0%
AL, ZAOFFBIC X » MRIEELBR L MRECHZ T, MERORE EENHERNY 527z, &
MBS RENBIEX S OBEE BVO b OORROMR ERFD LN TN, 1oL Krarr OFFF)
X7 = —*DOHE, BORHE, SHiE, REFORSCRITTV%, .

C DI BEREENERE Y ER L LAKS I, Seeme DK 3H: (1889), Lorey DR H: (1889),
Have DR (1894), A4 ARKSH (1888) b 5.

B. HEBEN R X OENERC X 5 ITRNBREX 5

METZGERMO 19 = ¥ 3 5 v <= — 7 AKX 4 (Dinishe Klassierung) (%, {fifE4EE>ERL, ﬁﬁ&v:
BOMEXFEE L. Thbdb, AMOFIAMECESX Y KE, BEKLEF /e —32AT5L0%
EHRRE L, ZOENRROBERLERL CTERKOMELHMTEID0TH %,

Heck™ (1931) (1 E BRI EEFTT 570, Krarr OFBEKHIEZ R Lo, St Ensr‘hich
Dt

1902 4E F 4 Y HERRBHEA S TRE L RSB Krarr & Heck ORGEELEHELCLOTH
%, TORME, HMEOBEC LI OTESRLEBRLERILL, BBAREL 7 v —X B IUROES,
BECIOT2HECHLD, IHR2HAE 7 v —FBIOBRORMEC XD 5 Eiobl, $FERIFEL
DEDOREFIT X 2T 3 BT 7o

C. HRNES, 7 v —XOREEE, BoWROSHEI X 5 BRKXS

R R, 7 7 - xORFRE, BOERVBERXS D3 KERFLADLNTE LN, £ORID
SRTFVBPHRTINBERATRMNLZ HDTHRE L DT,

Scrorte (1912)*" 1% 4 BOHM B R R LRI RREERD 1/6 LEEL L TEMEREZRD, £O
s e —3XBIVBROREFREC I OTILEERR S L, 27 2 — 3B IOBOWERCDOWTH
LSS Lo

ScuApeLIN (1931)19 10 (XA A4 RAEERDOR L hE LTHESBEERRA L, Ttbhb, (1) 77—
FOBHIC L DERBIMER XV 4Bchndb, ThTh 100 fLOKET, (2) BOMEY 3 Kb,
10 fLOKMET, B) 7 » — X DHEX 3FZCHIT 1 fLOEME TR LI, ZDHER, ThbDTHET, &
CREBRNBRAROBERCE TS Z LA TE 5,

HausraTr (1933) (% ScHADELIN DR SHERBE IV » —xOREOEHC I AR SY ML, Zik
KrarT OFEREREL LT/ » -3 BERRBRECRETHEYH LML LI, ZORME ScHorte ©
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AIE T ScmApELiN 76 HausraTh X W BEI NS DTH B,

ST 2T 1902 P4 Y HRERBBES A TRAIN RSB THBERRL ¥ 1 Y OB THED
NBLEDR, Tok 27 v 7Ickit s Wiepsmann (1931)%7, A v Fic it s Cuampion &
Manenoru (1931)%9, #—3F ¥ Fic$si)% JeoLinskr & Grocrowskr (1932)°Y #5Gh %,

D. R X DR 45

B7 7Y s\ T Cras (1933 1%, MEBZORSCHID, XUD THRNIINERELERM L,
CHIIRBE S EEHRNL D ThH B, 7 » —FERENLHET I REOBETHBLLT, 7v—%
B2 rOS5BRRIIERO /1L, WEMRE 12, MR 1/3 Kfices 2 Ly RBL X DR
L,

Wicnr®® 1 XRREBAOFR TERE L, Z0OX711Y, THNEEERYEBENTLOLTS
ik, MROEGZEBNLIDOLTH I & TH Ok, ZORFEIHENRIREEMH (Absolute
Scheitelhohenklassen) OFRKE EHEL L, O BOBDODOBEZEZIHIC 7 v —5xE#H (Kronen-
giiteklassen) & BB (Schaftgiiteklassen) X4 hb, 7 r — 3 BIVORICEEOS S O, BE
BHEDTINERTTHI L & LT,

F2H EREOBHL

HROBRECIE EDLD TEBL OREVLE IR T A, ALMCRELSH (type) Khidbhb,
TNIREARDOBEER, RILOLERDOL LB LbhBLDT, KO Kb bhb,

(1) T RBHM#& Jow thinning, thinning from below, German method ; Niederdurchforstung;

éclaircie par le bas)

(2) EBERt (crown thinning from above, high thinning, crop tree thinning, French
thinning, Danish thinning, thinning in the dominant; Hochdurchforstung;
éclaircie par le haut)

(3) REAMR (selection thinning, Borggreve thinning ; Plenterdurchforstung von Borggreve)

(4) ¥ HE M & (quality thinning; Qualitfits Durchforstung)

(5) #MAYRILE (mechanical thinning)

Low | Crown Selection Mechanical
>N
g g 9 0
2 2 g g
& & £ 2
D.B.H. D.B.H. D. B. H. D.B.H,

Fig.1 RERKRSCHTIEERSET, EROTHL 4 SORDZHRECH LRI TS T
HBo BOBDDEL BN TIEWERED 1/3 KRR IN230L LTHObL TS, o2
LEELIREROER CRBERIBRELRVC L, KXV E T CrBtIhiholcz &, BEE
RITBRK L BERBERED B D, & DOEEIUIDOTWS (Haweey, SMitH BX),

Diameter distributions for the same even aged stand showing, by cross hatching, the
parts that would be removed in the four different methods of thinning. In each case about
one-third of the basal area is represented as having been removed. It is assumed that no
overtopped trees are salvaged in the crown and selection thinnings, that the stands have not
been treated previously, and that D. B, H, is closely correlated with crown class, °
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|t & Fig.2 TREMMKE L EERR X ORKL- ORI L D @O 7 = — X7z
| LUORBOHECRETHELEMNCRR LA O GEERRD,
= a: TRERKIS 7 = - Xx0RERRB
j a:: TRHERK X 3FE XKoo
| bi: EBHKRIC X %7 v —x DREFKA
be: RRBREIMKIC X B EEPOR
: FRHROWMAIEH DL\ M ERT,
' A hypothetical example showing how the crown and the wood
i = quality of a tree are affected by different thinning methods of
@ low- and crown-thinning.
2 a;: Development of crown by low thinnings.
. as: Final quality of stem by low thinnings.
i b : Development of crown by crown thinnings.
! — b:: Final quality of stem by crown thinnings.
low thinning Crown thinning. The crossed parts show knotty wood.

= &)

. RGOS, BEOHE, £E0 N, BFEC IS TLOBSIREINS,

g. ZO5 DDOMRGTEDHERIIE A RRFRHADHHIDOTE Y, HECHITTHhIFIIh7,

f @, @, B BIC @) KENT, BROFBRLESSORBBETHY, (6) TIHMESTSHS, I
BoOR»DLRE, MERREZESCAHEFICL LS L Lcdbod 6B) Thh, ERINEOHBERCES Y IB\
b DR @) THBH,

9, TERG 1) & EBEEER Q) obvwikihb L, TREEX FM YEEWTHEEL, BRI
77 VAREDORRLIEOTE Y, BEC L 2EBIEAD LR WARRTZO L) if@NCcEL®E
Zbhb, JAHE" IS OB EEOHERIC X 52HOMED LK% Fig. 2 X 2> THP LI,

RERRBEK Q) 13, T v v N BIWAAIVSFEYD BAKC BRELLDOT, FA YT
! BoRGGREVE®® [ XD T, TDHAT = —F VTl WaLms FDfIC L O THEN I,

i. 7 v <—7 Tk LoreNzeN 3} XU JUNcKerR™ 12 XD THEEIN, b2 ETRERRETFIR _ EALUN,
P SERABNAMN TR nbhicF A EF YR hiLHIz b,

HERIME @) 3, —BOL TAREZYRBEA»LRBEL, BRI IOT, KCES ¥ COERIEY
—BRTDHIICHESTERERL BDTH%S, Rave™ 13, MR LBREBIOMCEERBEROSD &
DN, BHEEEERFTITREZ LE2BIT3,

BERIRIRO 30210 (5) 1%, KAV ELIBFEOF VDT, LD TOMKRTI r—FXDIZATHWS
L, FREIMBBAL THEREADOHMENB I btk X1k, 1%1Z & (line or row thinning)
2, —EDOMIMEZ & (spacing thinning) R EX R 75 LD TH 5B,

DERMBELIRD DL, MIROEETHD, EROMEL FILWHET, TOEAYH L3IHCA
FE, BE, CE, DE, EE:IATVWA, ZOMKRESIBE (L@ b5~y TIRCE), Hifr
Fel 2D I\ 2 AL D EE) SOEBC I OTHERIRINS & 0T, T EcHE
LT 33D THEND, ThREDTORMBROES X XDB Z L3 LTH LY, LEADT, Thb
DEMEEEBCS L SRHED, ChHXES (grade) bbb T3 DTtk MHE (kind,
o type) Ths L THIES VLB,

Z DO B D & LT, Heek (1931)™ X H bR AIRIE L, *TRADREIRA (FIIR
. BA) #BY, ChCKMES22RYETREL, FORCTERA, BARRETSC LEHMAL
oo Junack (1924)°°9%1® 3, 7 7 <Y KORKBIIEORBICEMING Z L 28D, MEKOELLE
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VOSIRABCRS DS EL LR B L THB L LT, $MHCIZEE, HRKCIIE o> ok
BHEFA LI, ZOBEERCOWTL Heck OFEEF U ThHB, Busse (1935)% 11RERIREZEEL,
RO BRI BEAR T THHRTH S 25, SR OWTRETRETHS L LTHBAYT Baum-
gruppenpflege) ZHF L7,

AHTE, FPEEHROME ™ %,  FESERICETS 2 Mk LB TR &, Hes S
RN R LI,

LR BE LR, FRNEARIOKRIOEIDOMEOFTEXR LD TH S,

F3M EHALREMERCHT HH

BHBCD LS MREIRI—ry SKBEL AN VO FETORRNOHEEINI-LOT, mI3NcH
ROTFERIEL EENREDTH S,

SHETRINbR TECHMRBEOR N, BAKC L YBRINIRERD S LT, ZORFNTIHER
BRI DRI T F oo, ‘

BERE R Lcd ORRABCHRESGER LTV 5, Lihl, BRESL LTRILS DDORRFITE
HECIRERTEY B Licd 0T, FHRABHLICH>TL, A, BE, CEIV3 ORMED
BEYRTHOTIRL, MERETHAZLEHLIIZI LHDOTW 5,

HERGEOREL, HFERAHRBELEDR b, MECHREE, ThbblRECLAV2LE
5. Ll, TOMEREIZHLDTHENKRLIDOTH 2T, ThEERNCTHCRMNDORFTE2THH
ERbb, CORRIETIHILROL IS,

(1) HROOBWBREALNS L &%, A—0MERECIoT Bl sMREE D bbb 5,

(2) FAYROBHEXGDOEDLY, b5EHKI—HORENRAD DAL THBDT, BREOEH

X W ERBENRRILOTL B, LcdioT, ZOBOMMKRITE TIIMENRBREIR T E Sy,

(3) MEFEOAOHEEYRELL> T5b0L, MERELZHOMETHS,

(4) KrarTiIEHROBE R EMCX G LiclHud, MERBRRIIEMETSHZ L LT RBRT8EK
EREL. L LT OHEIEBRNCIIMRTELFEHR L THBRTER .,

(5) MEGXMIEBENLIBILRDONDAD, EBEIFD I 2L TERL. WenTXEHI
BB SO Lics, b THMEAARLL), BEROMERRKBEDOHEL LT
v b B MRS O kgDl

(6) MK LHHEEGIERNKREL, BELUPMLHMERES RE L oBRATHED X5
Tl dBANITIREIET B,

BRI RS ECN U TRE R ERE 30T 5, ERINIFREEMIEL LCHROKEIR X
STREEND, Fibb, BT 5RERREYOERTSETF—7 >, SHE, FREE Hok
X 3%, BIOHKBROER MR o THRIRER bt bty .

O HRER TS DERRENLE A SRS R LR L T MR Lo ToLBELR S 21
Ex bhtw, &2 TRROEMPMEOF ~viL2T, b5 —EENENERYNZ X5, EENK
RitkE L LT, @4ERIIFCERFT2EIIEINCRCIE, MERKOBEOFRIHHR b O L
%o Tibb, MOEEEEY 2BRICHITT4L5 L, 20 1 IHERRERTLRET, ToRRIITEY
WRETHIRCOBANERLARD, 20 23BEREORE AL HORET, TORRITELZRE
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THAMROBARNER L 7%, EEMLHMBEOBELIA FY ATRKRD L5 KRS LDOT5,
BEAR, BESK, HBK, BEK,

TAVE, AFK, WER, WK, B

SOOI LTL, 200KRERBEREZSBEL TEL TS, ZD 1LXENTERTHZ, TD
DRI AHEDE R, fo& 27 v, HER, =X, #@ADAR, ®ER, HALKREFEIOD
DigEEWMY KL o 23T, RGOMPIRBEOKRE eBHBI%E T ienth, MAOKTEEHTHZ LT
EELETER bR, 20 23BN ERT, »5 BT S KGE2ERT A D0, KlE TOER
T 313 B IARARDTHEH TH DT, THIREBRMI L bWOXEY he bl hicBEThre w5
REIND,

BI3E B ML R K

F1H AABE* OB5AVICLIEMERS- Y ORMERER
TR L 3, FEL IMERIARBENCEL 2OMENB I icbhicdt, Thic, BN
NRB iDL 5 Is D ThbLOBERHEDHERERELSRLTEZBLRDL 5%,

(1) BRNERC X 5MROER

(2) BEELPERL T EEROBEREORRE

(3) JIEENTERYER L T3 EBOMKREORE

(4) HRADERENT SN TERC X 5 MOEERET 315 B LER L LTOR
B

MR BT % L OHRZBERETFR b TEL, HRICETSRENLFROVHANLSARES

FCHA—E L TRBSNIKRERBEFELLT, 2¥022o48b 5,

(1) Hfr/s b ORHRAOREE, FBEO DAV Lo T a5 BREI RS EHNTH 50
? ¥ OBARBIIEFNBEAI D LR H THD Z LN TE, FEMAAE L BHEBEEDD
LR HEL IO TERBREORRNELD, POIhANENECIOTED LI KELINBE M T

(2) MR X-oTANRERL bR B L, BREROEBOMBREIPLGTEE, Thehkaso
RRHBENER L LTARLBE, X HMRAHONBERRCEARBENS S0 7

*  R%E (grade of density; Bestockungsgrad) (BT EIRE LI 2O AKDBEBORE YRS
LD ThH5,

IhikdbbTOr, EREEterm & LT, MO CEEALNAKF T, oy BRI
REINBHOL, HRMcterm & LT, HAEBEECHT2HENNLEFTTERHLIN, Mok
FEHECHBETEDL DO ENDD, TOBEXEHTHOR, 7v—Xx0OHEEKE, WSk
B M IAKREER IO ARTERY (stand-density index) 23 d b bR T3,

URBENREDBERLC IOTHLbbINBNEHALNTTHHE" X AKREANTHHED
FBRNC L O TCEIFHBOH—L2ER LB OED X 5 TRE L,

MREEE GEROMBCIBIRERCHIS)

WEREE (MEROLERRL X 5HE
7 v —RHE RO v 4 ERHID)

AREE GIRAROBE)

LI O TARRC S W CRBEE I RKOBHEDOREYH bbb TiEb W AEEYSH TT 3

B, B ARBENLDERRZ I OTWAMDHRBITIL, ZORERCLERDOT, FORELY
b TBHZ L E LT,

L2 L RENEE | X% stand-density index (X7 ABERELRL ThH 5,
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81 OWTE, FiES 2 8T L,

ZZTCREEBMMERRCIZV ARG, YRBEDOLAWE X h BUERS ) OBRMBEREELYWL.
TTHTEE L,

19 e F CToOMKDELFS

FA 22\ Tik Hartie (1796)% 2##kie b OB S X AELOEFEE D D &iX3T
CDONRIH, FOMURIINEL BB LW EBECRERBRIERAZER TS D TH Ok, LichA>2T
EncLEr* IX, T FA ¥ Fi0RMRicx L CFIAME (Nutzungsdurchforstung, #H L TXDE by
b, Bl bRAIATHER) 2\ EHE 5L, BRI Oks v — 50 LEREY BT R
FHEtX (Erziehungsdurchforstung) & {I¥iz, FDHD, 1873 £ V1 Y MERBRBES XA TRD D
NERRBENL, KEOM#EREL L W5 Hartie DRI S &30\ Th iz,

F V== 7 BRI AD BRI 3810 5 Mk & KOHFERERCBIT 2B ™ IR
ED ) OMBERERIIAKREC ST L2 bh T,

1811 4 Reventrow™! ([ XMEREO B2 5 BROMEOHEIC D L3%, Bilic, LIXLIEFERE#&
DETHRNMEECAEFICH S L1E%, OPPERMANN, WELLENDORF [3Z DE X IC X BEREERF LT,

7 7 VAM CIIH L D EBRESNREE L T edd, Bk 2 o KA ER BT S\ TRE
DOHRARRE e ), BR%EE I Ie 27 ORI AR % N2 7o b DIXEICEMEKS X Hh K&
LEX T,

LAL, 41 F) ATCRBEREEbD THREDOLDONF 7HOLZRLTE I Ry L HERIh T T,
= 1R Y IRBE O 1/3 ORIMIER L Sh Tk, '

20 #ieMoMkoEZH

A F ) ARBCTIAOBERIRIL,  FA Y TEARKERL LIS Fuhbhishols, I
NisBer!’? & ScHLICH'” X XSFERMKOMED 5 = & ¥R LI, ScHLicH™” (X, KBEOAMAEERYH
TIEDHCIIEBEAECRS®R Y By, SWBEOKKROEEYBLIED VIIEEREORMS 2 K bS
FTIRFVEE X LRI,

LB —ry AKEZRE T 19 HIEOKb 05 20 MR T T, WARAREMERE L DM
ROV TH LLE 2N B D, THIEMERD Y ORERIL, BMRCIZFEDOBA L LI E
LEMTHLV3 D TH 5B,

Tirbb, FA Y TiX 1902 40 F4 Y RERBBE AR BT 5HRENC T, ERRKORR
L, TEBHRCHSWTLESBRO—EEERs Z L2BDHN, 1903 £0F 4 BTEKERBSE
ALEBEVTH ZOMBRREIBR I,

Scawappach (1911)%°? (3, 40D 7 v > 7 O 7+ HEHEMOK 30 EFOMERRABROEREYREL,
BMEOMMKRE R CLIL LY, FHRRELXHTILNTETHS LiEH L. Tiobb, HOLH
TR X VB BANIEHEYREC X OTEEL, £ORREMIBERC X 5HBEB TR INRRES
TR THS LS h, Z0OEZITHERD BRENZRFY 5 J i, Scawarpach (THEDOMKR Y
Bl kb, I, U, T TN 16%, IV S oW 12%, FRVERTIAT7% OF
BREEEETILATRETHA S LML,

X 5T GEHRHARDT®® DIFHED P &I “EREESR) NIB T2k, ZHUL 1930 %4£, GeHrRHARDT 73]
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REGE LR IbOD &S TRERYRERL, RAEOMRIBEROMEMMER LD TiHED
oo TOEEYSTT, »ihBRVHERRAE I tbhi,

1930 fELIEDORIX DB %

Morier i3 1932 ELBRC BT 5 7V < — 2 0% OLEROMKRBIOBRERE L, Thick
DDOERE ML THRTEZ 235,

HEMRK CHBEREDORE R YR L #E % 7% D%, Bonnesuscu®, AssMann®” Th%,

LA L HENﬁIKSEN (1951)™ %, Sitka spruce TRIRESI BT % & Formes annosus DHFEY 51T,
HoDRBL, HHEOMENRIEFTTHD Lk,

ZHDTHE, R EMERTHERRORE A% LH O L% % 1o b Ok, PerTerson® , Baboux'?,
LOVENGREEN!2® 127 5 Gy 5

BRRBR OFEFR, MoLLer & NiELsen™® (3, 71 i a—wr v b e CIIMEREAEN 1933 £0
MoLier DIUEEED 75~80% Ll Ed BHAIVTIX, BURES LREOMICV- 1z s HEbAED LN
Tehote, ¥z HeNRIKSEN® (X, $hEh7 FHKiC DX acre Bz b 129~54 sq. ft. OUFEE S CIXREMR
E&LBREOHMBICOVWTIRALDOER S R 2R ol, FhT v~—7 ORERBRB TH I Inolc
7 ROBRRBOBIL S L CEEBERIC S\ TRENK L B HANFAD bR, LiL, 1951 F
Henriksen 132 ORBROREXREL, “EBERLE

BROMERERIERTNEENIBLAERL, B I;:_[ ;
AR A E U THMEK & EEER ORAEENEOZ % i
OV TRELVE R T 5 & LIS RAB” b3k [ °
1o _ ok
1947 %4 MorLer & HoLmscaarD™® kX, 1930 4£ 20:
MouLer I O TiaSD v ERREME, TRMER, X [, , o o o,

CREAMEORBERL L Lk, Thickiug = 7 0 0 0 0 40 0 00 0%

HERBRRZ 3B ELIFELA—THS BT 5,

F ROV TOBREIC L5 L ERAE L EOM
CRIED RANEED B B e i a2 ER= ﬁbiﬁ-‘ﬁﬁ%?l%”éﬁj(i}ﬁﬁ@%%ﬁﬁ
EOBRNE DD B (2IHED OEARERT,
MOLLER® (32D X 57, FVY=—7RhbUORENAD O,X X FAYEBIVTV~—7 ORBM» D
- > bhvi-igERE2 R L, O MéLLer O ERIC
% ORRBEBRICBREF L IN: “—BERDORATTBED KT ]73<-AKER N7 AV HECETAERE e b L
D= g, ~ - » > N fc% Oo
EREH O 60% LTFMites 2 ihbik Ry, #E Relation between current annual in-
REEZBROEAC XL oTENSB LiZ\ 27\’ & crement and degree of thinning. The
Wi EERICE L (Fig. 38R,
WIEDEMANN |} 1932 £ 7 m v 7 I BT ALK S

Fig. 3
MIRES L EEREROBMR (MoLLer FRXD
£ FEIA—ERC BT A RAKEEREROE
NRE LTREETT,

ordinate denotes the increment as a per-
centage to the maximum increment of
the stand at the same age. The abscissa
is the basal area or volume as a per-

2:b 2 bk 50 FERIOPRBMHECOVTHIFEL, X5

1T 1951 P 7A=Y r by eiRDOE, MROMKIIT

HRNEL s 2EEMOMBRINEDS Vi E 8% i

IETLIO T, ERDDOTHRVE 10~20% LI

TEBURBREOHHETH 5 LB~ 7: (Table 1B,

centage to the greatest possible basal

area or volume at the same age.

The signs (®, x) denote the results of
selected German and Danish experi-
ments by MOLLER.

The sign (O) denote the results of se-
lected American experiments by Ba-
KER,
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Table 1. MHROMHE L HHIRER L OBEK R DRI S)

The relationship between volume increment and different thinning degree.

~— B & 7 5 < v P v &
T~ Species Pine Picea W o=
Rtk RERE SRR | HERK | BERMK | MERK Note
IR Thinning grades| Light Heavy Light Heavy
Yields : thinning | thinning | thinning | thinning
Un%)erﬂi 6% vgrs. 148 213 160 264 . .
A B (m) 60~100 4¢ 202 218 304 333 final cutting
Thinned volume 60~100 yrs. THA=Y
ol ﬁé%}ff:s 173 163 191 135 | 140yrs. pine
o = : P v e
T Total a 523 594 655 732 | 120 yrs. Picea
- 3
x %ing yffld (m) 459 372 767 644
£ 3 3 1
i ‘DZT%aFyEd () 982 %6 ,422 1,376
M BEDOES (%) Percentage of] 53 p % 53
thinned volume to total yield 1

BT b OB X M X B D RIE A fEo7- HARTIC® ) = & Ciah~_7: WIEDEMANN DSR2\
TDELXFH, 723 —mro 2+ T eDEABIC I OTHETS L Table 2 DL EH TH5D,

Table 2. TrEa—wyv 2ty e RO ARES (KosTLER DIKEED D)
Tree numbers in stands of Spruce and Beech.

7 +> a—mY bk
Beech Spruce
WO HarTiG WIEDEMANN 1931 HarTtiG WIEDEMANN 1936
Age * = wE W R * 5 ®E M R
Soil Heavy thinning Soil . Heavy thinning
BB | W T | om | BF AW L n
Good Average Good Average
40 7,200 8,000 2,447 4,078 7,200 7,200 1,416 2,347
60 2,400 3,200 883 1,784 2,400 2,400 772 1,112
80 1,200 1,200 346 557 1,200 1,200 332 491
120 162 253 203 294

OAETIRAEY A% 1929 4, 29 4 A FHICHEMH L MKLREBE 1950 FHM 50 FTLHE LD
TR Liug, MRoFR (FBHRBERMK, 77 VAR ELBEK, HRRXEBEML) Obrvik LD
TIRINEEHRIC R & Tehiinu L Lic,

FOM, MAEBERCXDBMEEDSCD ORERCEND D LTV 27e\ 235 EEHE Pearson'™,
AA AD SHLwALD D[S RERHIS”, Baker'W!® Y 8 ScuoBER'® X DT RINT Wb, 7k
VanseLow®® {3, FA ¥ T—fHCs Zinbh Toiclli 4 OB TIE T, Kb 04 ERI OV TIEHR
NEERALTH D, BWELHRSUAIHBERELHTC L7, BEMKRIRROBRZ T & BT
Wh,

ABRBE L EERICOVTCOREOHE

BALAR ARk OB OVTE, RERSERCENOhS 1FAEEY (tvEra
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VL, F YL 2, G OWTH L OBEDD

5. z éw;de—spacedg Well-spaced §
Baker'® (L KEEYTHBMARHRE L, 1FEEYT %Isolafe&é I :C""W‘M
Z DRI ERE LT, BRI Fig. 4 © X5 7R 2 :
HERRNTW B, = [
81 KEX P70 RB CEMER D 7 b OAERITIAR -
r b hANCHET, 82 KETITFRMICES, Lh %
LHAE, ERIAKERSE DT, AROETCLER S
STRERET, Lo LIOAS SRETHEbOICL< 5
>

PUERUT 5, 5 3 KETRHRIIE L A 2 FHTRAD Number per acre
HERPRTRIKCTH B, ZOHBANTEEDE L ZAIXE Fig. 4 £EOR—FRICE T5% @O
7o b DEERITAZ IeENo\ . HBOF 4 KE A% BEMR (Baxer )
HA” 2Ubis b 0T, WEOARIZS\ SRERIZS, | CUrren nmual increment per o
N, FEfEFE4 L, T CIIERZNERBIET LY related to the growing space per
FALTWEWSDTH B, free- ,

IO L5 IeBIRIMAR TH RV 2 528, KE I LABOBBRIKSOBBICBERL, FROKEL &
LEhbbDTLOBREENR TS LX—BRECTHS. b LEERERELDRIERST, BEAY
AUbD L ThE, SHERRCWENERRE: AL L5 B THEEL L BT 5, Lobih

i, B UIKELXHERT, i - £k XOKRSER2A L Thiud, £HBERRIAEEOKRSEELC S

il IR

I I

|
1
)
1
'
]
'
1
1
1
1
]
.

Current annual
increment
(m3/ ha)

Grov‘vingv stock (m3/ ha)

Fig.5 HMETHUORALAREEL, HERREOBR CancsasTer OFFHIIC L 5)

FEH I TR OEBIIVH UB L EERTW 50 TEWICEEN e  RERAM R
Bl 5, BEAMDTIFEENNL ODMILED, KOMEDOBRL  BNREDOEGIIVS b
B EERT, BEMMIVAEROLVEEHNTADNRS S DT, REMEIIZAEROE
LB A o RO —RRH BRI ER L C 0BBERKBRE O L Th b, BENN L V& I13E
EOBFOXEL T, BEOEITLLICKEIND, BEVIE “El” OREED HHT D
DThb, b LHAHAWSMERE CH bhic: LT HAEE L BEDOMITITERD < A UBIHRA
555 (LANGSAETER 1941, HawLey, SmitH 1954 X D),

Relationship between density of stocking, measured in cubic volume, and growth in
cubic volume, as postulated by LancsaeTer (1941). In Density type I the trees stand
so far apart that they do not influence each other and growth is directly proportional to
the volume of growing stock. The effect of slight competition in Density type II is
indicated by a declining rate of increase in increment with respect to stand volume. In
the broad range of stocking indicated by Density type TI, increment of cubic volume is
virtually independent of variations in stocking; the usual objective of thinning is to keep
the growing stock somewhere within this optimum range. In Density types IV and V the
effects of extreme competition are reflected in a decline in growth with increasing density.
Density type V corresponds to the condition of stagnation. It is probable that a similar
relationship exists between stand density and growth if both are measured in terms of
basal area.
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WCT—ETHD, RETHDINETH%,

Z DKL, LancsaeTErR (1941)%9'% Xk >Td, Fig. 5O L 5 RIN T 5,

FRLO® 1, 1EEFYYEREE (d:1m blh AR 202 TETIRLLE, HoRAT
OFHEEE (W: FERE) L OMCKRD X5 h—EDEKBEROL D = L ¥ Wi,

Wde=K
(@, K: ¥50

CDaRFERLBDIFEFOEEELbbTAOAYEL, BPHEHEK (competition-density index,
C-D index) & XA 7,

ERiT logW=—alogd+K' 27ch, W, d #F8 LIc & AUEER & 7T,

F A XEDMORET LT, BREFMRICIL Y OfEL T X 521270\ 2, RENTTiicoh
FBEOBCHTPL LEVWRESMNITE D, BRPREIIVOTHLOERO - EE, £F0T+E
CONTREL LD, Tiobb, aOHIREOBREAT TR OWASEL D, BeRs L EHems
ZUTSEHAIFBEOEVAIRBITL TV, LasL a1 kiRis o Lidicl,

BNEEDI ) ORERY L THE, Y=Wd TH500, Yd'=K HKHILD, hEIXEBEY
B% (yield-density efféct equation) X A 75, )

ORI log Y=(1—-a)logd+k’ rEX7rk®%, T CEFOMIC KT AGOETSRA, T
fthb, a=0 OEHVIE, ZOEFRIIFENR LT =8 45° OEEPTT, LEWESREA
5 LBEROEHCOEM ARV ES L 0D T, EFEHST 45° OFEETHHN, BEOI Ok
WA TCOEMROBEX TIPS D, 20X IBRTIE al ¢, BEOEVWELNE Y 3KT, B
OFRRZ L EHbb T, £EF/EDE a1 2ie), Y=K, ThbbREIEREECHERRL —F
Lg%k,

Ll E ORISR EE & (Hfk, ¥ B ERED ) ORER L OBROEALR & 705 —BNIEAT,
EHLEBEORLLTREOROOMFSETIRILL, BYETIEETL IS HTULES,

HRESLSY 12 1938 EPNOHEK S L SX 7 h <Y 1E4EEY 0.5, 1.0, 1.5, 2.0m OFEFIEHET

AT SRAHSE 0%, 1950 £ 10 ADFHEEREY Table 3 DrEhIHEL TV 5,
Table 3. 7= ALWDE L KLOMBEEMNE (1950) (EHELDORIZERSB AR I VHELLDID)

Total produced volume of boles and branches in pine (Pinus densiflora) artificial forests.

;3
Branches B+ =]
. LR N Boles+ | MWiiEif
| gnapmng | Bles EHDE \yer) Lost| A Ff | Branches | &
X 4 Spacing emaining ( estimated) ota Basal
O’ R K # &’ # H area
Volume | % [Volume | % [Volume | % |Volume | % (Volume | %
(m) (m*) (m*) (€D) m* (m®) (m*
0.5 | 0.0107 | 74 | 0.0014 | 10 | 0.0024 | 16 | 0.0038 | 26 | 0.0145 | 100
IS N 1.0 0.0146 | 70 | 0.0029 | 14 | 0.0033 | 16 | 0.0062 | 30 | 0.0208 | 100
Per tree 1.5 0.0261 | 67 | 0.0072 | 18 | 0.0058 | 15 | 0.0130 | 33 | 0.0391 | 100
5.0 0.0427 | 60 | 0.0213 | 30 | 0.0069 | 10 | 0.0282 | 40 | 0.0709 | 100
0.5 137.14 18.44 30.80 49.24 186.38 31.17
ha »izh 1.0 119.90 | - 21.50 26.30 47.80 167.70 29.83
Per ha 1.5 114.19 29.54 25.01 54.55 168.74 29.56
2.0 109.50 52.33 17.48 69.81 179.31 27.37
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R LB REEMBIIKC I oTHAVRH D LR WL, BMEMDO Y ) 7 1 L REER
BUWEESCZLEWALAT, IO EhbBYREERC IO TEEYOBRLEAD T B Vi B2 T
WieEZbID,

Fh, MABE (N) 2810 HE (x) oML logN=—blogx+K OBFRARDLH, b=
0.97, K=6.09 #% /oo I TRAMB7: C-Dindex (a) it a= % THHDT a=1.03 Lith, L
12532 T Nx=K CIRE—ENFILL T3,

FEL IATR LA YABERBMAZREL, EHNCIhZEHT50bY I, BERF IS
TEBEM S L CIABEORED L ARREL, YABEOLA VI X 5ER L EERED MY
EETHHEY LDk, bbHA, THHOERINRG DOBEROBELRH LA INT IR, BED
B OBAWIE X B REL BT Sh 2 EENIC TE 532 A DSk L #ikgs Table 4 wWiRTX
Y RBATR,

Table 4. 7 7 =Y RAEHFBERS OWES, BEs X OKRBERE

Age, height, and density of sample stands, pine (Pinus densiflora) natural.stands.

o7 W S'Zfﬁ%} Fry b ;
7 ve. » i
Locality Age yrs.| height | No. of Range of density
cm plots No./ha
61 Sié 90 6 2,000~ 36,000
ARG BRI T S BN BE N R X 8
National forest, Mashiko town, Haga district, 62 7~9 130 7 1,000~125,000
Tochigi prefecture 3
63| 12~14 240 10 300~ 27,000
%?ﬁnﬁﬂf#ﬁgﬁgﬁ%%ﬁ?f& (IBAREE R 12
Private forest, Samuraihama villege, Kokonohe 187 10~14 490 16 300~ 32,000
district, Iwate prefecture
E?ﬁ%ﬁﬁﬁrlmﬁg~%§ﬁ%%~/ BE7 H = 13
National forest, Maesnawa villege, Iwai district, 13~14 7.80 S 400~ 25,000
Iwate prefecture
District Height(m)
< Q = r @ Ichinoseki ‘78
1. BBLUVEORRE il o ® 3. a‘ﬂ;ﬂg‘%ﬁo;m 49
KO
(a) Bk (Fig. 6, 7, 8 B 5 O & ¢ |&tewe 5
A o) s X Tiba(sarooet.al) 70
1954 FEOMEREREY 2 7HIC, ABEY = = o o .
BICTX EIC MR T UL Fig. 6,7, 8 OLkhTh gl xe,
Do WHESEN 0.9, 1.3, 2.4m TREEOHMT a -
g A
LD THEROCH L, BEH 4.9m, 7.8m T 2 ik N N
RHEE 000k ha Dk Z A RMASS D, ThivE & 4 4, 2a
EOECHITE, BECHIDY R BE—ETHY, . Aty
BEOHVHTRHEED L5 L & bIcERMCRITs g A

Stand. densnly ( No/ha.)

Rk E Fig.6 A L BHEERERE(1 D7 D)

BT, B0\ 0B A" — BTREbRD Relation between the stand density and the
current annual increment of bole volume

25 MR ThBEOHINE L L ICEFCELL, per tree.
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Relation between the stand density and the
current annual increment of total volume
(bole+branch) per tree.

(np)
60 o
[ 00 %o
= o &o X NS
u | X A A
£ 10 o A
I [ A A
g [®©
— ™ A A
o
5 Jo A A
=l a
[ | — | a1l
10* 107 10¢

s
Stand density (Noha)
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Relation between the stand density and
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Relation between the stand density and
the current annual increment of branch
volume per ha.
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Relation between the stand density and
the current annual increment of total
volume (bole+branches) per ha.

ZOEETHID BRI,

B EOMEAR Tibb, @HEOESVIZER
CEVCBROEANEL SO s b, BICUElE
7T,

(b) M¥frEHEH-bv (Fig. 9, 10, 11 BH)

1ha Hizh OB¥RRT5L Fig. 9, 10, 11 Ot ¥
hThsd,

BT, BEOHME L ICERWCHEMTH LS T
BHBENR, 4.9m & 7.9m OREEHTIIERDIISLVD
BHANRZ RIS ObITHD, BHlAX VBEEDE
WHITOERDOEE LY, BEORVWHTOEE?WS
{72 T\5B, i, 7.8m BEMTIXFDOMEEMN= =
T LB R0 b,

BKTIE 0.9, 1.3, 2.4m BEET, BEOHMM: L
PICEL kB EARD D, 4.9, 7.8m BEHETI, B
B 1,000 K/ha O ExREL LT, ThI VW EBEEDOHE
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RBEC b b T —B A EAZR LT 5,

SHBETEROED ORI L 8 ) BOERIIC T 5,

2. EoR

(a) HAR: EFoOBRIIAREELOBRYARNBERCLDOTHS L, MWKRBEOHME L ICED
HEIERNCASLR, 7.8m BEETIE 1,000kK/he OLZARBEMEANRDD L5, RRLETD
1.3m & 2.4m HHEETIL, BEEOCLIATHEMNEHLDTRLIS,

(b) BNEEDIY : TREEOHT L LI, ERNCHTEHELS D, EROEZIBEEOE
LIREQRBRNTH 5,

3. BHEHR

BEHMER, WEETCORRBROER THB 1 LRBEOTAREE L &L OBERERC X 5 HERKE L
VDBV TWBEEZDRAR, YREE LBHFHME L OBIRIL, EREELFAU X5 AR5 2232 k.

DEDREREYERTSH L, 7TH<Y TR, HEH 5~8m Or X, TAREE 1,0004/he BEE T
13, TAHEEMCTENMICEDOTWRWEWS Z L85, 1,0004/ha (X FEBIREHIN 3.3m T
BEROBSE 4.9m XN LU 67%, —/BEOBE 7.8m T/ LT 42% &7t5,

TERBRIF RS ORSEERBEVKEED THERRCOWTERDOND &, SIREEMO T
NELELHRDOREZ L, TABEOBEENTLY LD, THC IO THRIMEERE LY, 0
EREEYORSREL DD, BOKREZLBARKELLA VAT 52 L 2BET 5 ORBES
I\,

—OREK I P 5 I ARBEOTHEAN T, RBECHEEDO LAV LD TENRRNEWVLS Z 2
Ty, BMIROMEL, BN THHEOHERA» OEMMICZ b5 BBYMETH L L5,

F281 FREORTE

TR DOE 2 71, IFRBcLED, KEBEL LTHEFRBIV>TrbHbbRER
DE BER) :RE GRER) ¥R LCHROTEE 50 Thb, UL, BURICERY S
T BABORHETIE, Y B s BERC OV TR TW5 2, ZORB OV TLsh T
Vo Fie, HROBIRICOWTE, B “BL, LIEUE, #HEL” L0 RNERIKLO TV B,
COREERM L, BYLERNTERIYE L It biny,

ERMILRRIL, Hod—& -0, RGP LOBMBRREIC Lo T BNEN bRV 2RT4ERE
1 - PRI AT X0 C, RIE TOLEENMAYE L TOTARE (HE) 2H/ALLS L35
PDT, “BiY (quantitative)” F7:1% “HF (numerical)’”’ FxRE XiThb,

EREMTHRCEABEELYHA D3 0L, SLRZOEEXHORELRENHLILDE, “hFi-
%L DRENRIh T 5,

T, BENTHMEERTIINC, HOALH200KRELSHTE L THEL L,

D1 EMSBEOFEET, ZhixfKigst (thinning prescription, thinning regime) & Xi¥h %
bOEWRDHIETHY, 20213, EDLICHKEHCS LSV TRIAES CAENLBKOFEY
E2HT LT, '

EERNEG TR, ZOmEYHLIT TELDIEHV L, ABCHBORERLTHELV 255, MkiE
$hI, YABERBRSCHRRRSOEHETEC IS0, < OEEMEROMITCERFNER L I
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Table 5. # # 37 K &

The standard tree number.

N T T +
o & Sg qéahty Good Moderate Poor
Species 1 = i B v FP B # X
fgf’ @aclg Dense dlgg.t " Sparse {Dense dl(\f;;t e Sparse (Dense dlg-(;t e Sparse
15 2,500, 2,000 1,600 | 3,000 2,500 2,100 | 3,600, 3,000 [ 2,600
20 2,000, 1,500 1,100 | 2,200, 1,800 1,500 | 2,800 2,300 | 1,900
25 1,600 1,200 900 | 1,700 1,400 1,150 | 2,200 1,800 ( 1,400
30 1,300 1,000 750 | 1,400[ 1,150 950 | 1,850 1,500 | 1,150
AF 35 1,100 850 650 | 1,250, 1,050 850 | 1,600, 1,300 | 1,000
SUGI* 40 1,000 750 550 | 1,150 950 750 | 1,450, 1,200 950
50 850 650 450 | 1,050 850 650 | 1,300, 1,050 850
60 800 600 400 | 1,000 800 600 | 1,200 1,000 800
80 750 550 350 950 750 550 | 1,150 950 750
100 . 700 500 300 900 700 500 | 1,100 900 700
15 3,400 2,700 2,200 | 4,000 3,300 2,700 | 5,000 4,000 | 3,200
20 2,400, 1,800 1,300 | 2,800 2,200 1,700 | 3,600, 2,800 | 2,200
25 1,800 1,200 800 | 2,000{ 1,500 1,150 | 2,600, 2,000 | 1,500
v 30 1,300 900 650 | 1,500, 1,150 850 | 1,900, 1,500 | 1,250
35 1,100 800 550 | 1,300, 1,000 750 | 1,600 1,300 | 1,000
HINOKT 40 950 700 500 | 1,150 900 650 | 1,400] 1,150 900
50 800 600 400 950 750 550 | 1,200[ 1,000 800
60 750 550 350 900 700 500 | 1,100 900 700
80 700 500 300 850 650 450 | 1,050 850 650
100 650] 450 250 800 600 400 | 1,000 800 600
15 4,000{ 3,200 2,600 | 5,000, 4,000 3,200 | 6,000 4,800 | 3,800
20 2,800, 2,100 1,500 | 3,500 2,600 1,900 | 4,000 3,000 | 2,200
25 1,900, 1,300 800 | 2,300 1,600 1,000 | 2,600, 1,900 | 1,300
Fh= 30 1,300 900 600 | 1,600 1,100 700 | 1,900{ 1,400 {© 950
‘AKA- 35 1,000 700 450 | 1,200 850 550 | 1,450 1,100 800
M ATSI} 40 800 550 350 | 1,000 700 450 | 1,200 900 650
50 600 400 250 750 550 350 950 750 550
60 550 350 200 700 500 300 900 700 500
80 500 300 150 650 450 250 850 650 450
100 450 250 100 600 400 200 800 600 400
15 2,500, 1,800 1,200 | 2,900, 2,200 1,600 | 3,500 2,700 | 2,100
20 1,800, 1,300 850 | 2,100/ 1,600 1,200 | 2,600, 2,000 | 1,500
25 1,350 950 600 | 1,700, 1,300 900 | 2,000, 1,600 | 1,250
e 30 1,100 800 500 | 1,400 1,050 700 | 1,700, 1,400 | 1,100
KARA- 35 900 650 450 | 1,200 950 600 | 1,500{ 1,200 950
M ATSﬁk 40 800 600 400 | 1,050 800 550 | 1,300; 1,050 850
50 700 500 300 850 650 450 | 1,100 900 700
60 650 450 250 800 600 400 | 1,000 800 600
80 600 400 200 750 550 350 950, 750 550
100 550) 350 150 700 500 300 900 700 500
* SUGI: Cryptomeria japonica, HINOKI : Chamaecyparis obtusa,

AKAMATSU : Pinus densiflora, KARAMATSU: Larix leptolepis
(1) oI, BEREUKR (1943), S‘L*Ett@fﬁﬁﬁﬁ&%ﬁ%}ii LkbDThB,
(2) B4R, BEREBOBEAKL LT, ZOROHEFEMICHEYSTLIOY, NERFHNERL O
E0 X5 hEBEOUELELDDLRTEHELR,

[ YidrEt (11IF 30 £ET) FRELIES I E ©
Species ) Before 30 yrs. After 30 yrs. -
A ¥ SUGI : . Moderate g% Comparatively dense
v , % HINOKI 2% Rather dense <5 Rather sparse
7 » =y AKAMATSU 7%  Dense B Sparse
# 5 <y KARAMATSU 2R Rather sparse B Sparse

(3) zoFRZ, BREUKRBCECCT—HRORE & L CHEERYAERE L AN T 5 D KER
ERBPHAREL, HFCIROHBELRIMERRS LOKRGERAET CH 5 HE4« DROBELE
IETHBLYRAETIDUELILLDTH S,

. (1) This table was abstracted from the comparative fest plan on the stand density
(Scheduled by Forest Agency, 1943).

(2) No. of trees after thinning was determined by Asoo, based on the yield-plot values
collected for: preparing the yield tables, and the following characters of each species.

(3) This table was prepared to establish the comparative test plots of stand density for
the study of proper stand density, especially for studying the influence of different stand
densities on the stand volume increment and quality of individual trees.
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ZBMERC LD DD LN DD, MEHEIFA—RETERLHEAODS LT, RnsEiiy, BELLIOT
HBT2 L3 ERME2BELARTRC LIRS, #EIRHNCRBVAEEORT,ESOT, SHCR
Ao TR LT, BERIWSAEEY CLR) OB, FHERFE, FHRINRE, & I0HTH

- REARER Y CHBINDDT, ZORKMNRELEHLDTRETHD, 0D, BETIIR—REK

W S TS  ORG2 DRI 2 DR RER Y BKIES L 775 2 L% SHIZBIERFSIC B\
T, 20 X5 IRV 5 RS20 TUIE E LOYAKREEL R T, ThIEBRE V) EbDT
BB LREERT 2 ECO L LTB L b DIRTERV, ZOMKEMEEA
bole area FXRKBREDCERLTEHHEIDH DM, WTIhIREREZ LD THRR LT L

TR T AN BEEY E A TWBIBERVERETH S,

UTHEZESTERNLHIROFRYMHL, KBC—EHH L,

1. BEFHIcLBD0D

BERLTAAET, BE, M, HKBORHCRKBEEEREL 2ER LiahEiabitu,

A. RER X AFEELARAEDY

WA (1942) 13, BIROBEMSTBBITIAREC I OTHEELS 5 LB, £ CRERRNOEE
WEREER L L, ThicEEo Mkl X OTHIROKENC X 22 ER L, AR, HmOBIEARK
Fhkdl, hw Table 5 RT (ZOEIL 60 FELBEOAENLTES LI TWB)*, &
DOBEAKRL, BREMEEC X 2ERE7 VOMMEEYHEL L, 2ENREFR LSO TR bR,
KECHIeDTUL, YO, FIZ L CHERBHHYORFRY BB L LTHREAYEEL, AHFN
TBAITEERIC X 2 BREXEAL, TheRERRE LA,

B. NEER»HERE L T 5 OES

5B CABINHEEORERIL, EMARFMLC 2L bhicd Dr% <, FIRKIZE LERN 0
BAle v, L LEIZE - & i, BRIEOBIINEIC T 5841 EHLDTEL, ZoZ Lo
WTHRS TR B L,

Z D% 1938 FOURRDEHROAE L ZHEROBRC S0 UL, NERELRERCERTS
ZEOEEEISERIN, 19499 FUEREFFALRTINNERIZOZ LTHFEEL TV 5,

ZOREREER L LT, FMROEFTTEL, BMcHET L, EEOKER, Hincw T sHE&oES &
LTHEATES X5 KEMREHERN S bR TW B H 510,

BEAROIERIL “HKEFFF, BB 24.4 RE, F 27.8 HIE | AEBEMAKOKSINERRABUERN X
b, EIC LHUZ, EHARLE, B, SRICHE LR R B L b\ W BE S HATH
b, BRI, TOBEERRINIHRKRTHD EERIN T3, TeBBERITEAL LTHEXBELE
¥r LB, RETFRITONERL, 5E£ZLRRINTWHDT, TOEMHLETIIE, EEIKAK
BEHIMERRMORATE N E L DR TWBZ LIt b, Liesi DT, MEROEE LIHA 5 £ EoiEd
Wi, [NEROERAREEL Y IORPTEVEORBEELRK L L BRETHA 5,

2. MEEELSTICHMERCLZHD

Have (1889)°% [, MR FHMMERCIOTEDLZ L EL, OVSHREERORIETINE
FbRDBT L L L,

Koresnix (1898)"'* 1%, MifEds L UUBALANC, HMERED D DRSS OME L &REDMED S HAD
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AEEEETIE, ZOERIZ—EORCEHANK DS & L, 22T, KRIEFSRIBIC S 5 o Bt
B, FE R L OHAIHICEEL, HARO S HEERE L2 RYD, WIMMENAUER OSPGERN L AR OME
AZEALT, REAK L NERZAL L, L L THKEOMRCITEBREREE Ay,

MitcHeLL (1943)4° (ZBRRAHMRE B/ 5 DIRIEFTEH LiEtt 2 52 5 BERDB L LT “D
+6 HAP oL hThy “x2/ a@E (rule of thumb)” ricSitic, Tk, MMEHBCEINGE
Lic MR (D) 1%, HAOPHER Din) KEREZML S OOMNEE 1 TRLLLDOREL
WEWSZEThD, TORANLT 4V » BHERTONER b3, FLOREEDOTRS
MEER (n) BT 5 acre Bic b OEMAABUIEES, Ek, WEOVIHARIDbLTRERT
T, 0 (D+4) ft OBHEEEY 3 ORSC—KTHZ LR RV L, ThICHRBOFE LWEE
WERAEHEL (D+6) HARBL -,

L2 L longleaf pine TIIMM DB L ZATELL I THAEELL OMBORMMD B,

D+X % X DER—ETHoHh b, ThrbErhsEHERLLEVIRET, L LERIE
7% LBTEEVANBEACD D DT, HICBBEEBOWEMHER Y —ERicr L5 LT51Eh
1%, Dx OFE L LRI bR, ZOBE acre bich 90sq. ft Tik x=1.75, 150sq.ft Ti¥ x=
1.35 Ligd, TOHERBET £ Y 7 TH L ORERE EMAIN T 2525, MKOMERE HawLey
XHEYELSFMEL TV,

Sm'y No/bcre : AvereLL” (%, T —X =Y OLHBKOTEND
Hof stand.cani is 24 inches: -
W e oot is 4 e o WA A S ORI acre B h 150 sq. ft
1110 years ifgmwth is 8 ririgs per inch.

i T, 120sq. ft R Licis DIXEFARM 80 sq. ft
UAr 7o -

ol g2 - ik ¥ CRIMRTAZ LAFE LV RN, 5
ez 90 - EREMERE (D+x) EgcXY (D+x)

YPTRETHObL, Fig1l2 RRETL5KC D+
6 ZRKBALAER, D+6 & D+3.3 DHEELEY
TR AREER, D+3.3 X bR EIRERER 558
RAKE LTHY I MkE 375 b0 FREL
7o
Murroy (1946)'" |1 REINEKE O KB EHRH
(B4EF2HBR) 2REL L, WAL
BIoRER L BMERD ) OXRE (F 138
BEME) DBIREE%E, (1) ReNeke O KBERK T
200~400 &, (2) OEMITERE 80~200 sq.ft %
h 3i$§%¥u%éibﬂ& B B 6 OEMTEL, SRR LT, MEROTESY
O T EERREL, ThODOREHEKTS

Fig.12 =—» -5 hXE, SHEEHS X0 RS
WIERE DS & Mk OBIR R R T4k (AvereLL J[R[X) & D+2 ©O4A% Reneke O AREEHRS300 &

: (Lnder stocked 3ome
9EE 120 = No thinning meeded.

Curves showing number of trees per acre, their . .
— el 3 Ao M R .
spacing, approximate basal area, and need for BI% o Loibns vLLoy DRI Fig.13
thinning. DERYT, ZOHRARIOTHERLIB T =

* MBI OV TR EDHRE L DAR L O TR AliRd7EEN T3,
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v IRER OB F B & Fig.14 kR T L5
€%,

1 (1954)%° TBHEAE UThiug, WEE
RO LVWHRIRIE, HEELWEFEEY S
ThxEAeLE LT, WHEEE, ThhbR
B HNSBIEGMEESC S L 3%, HRExB Ik
522 Lic, EBRCIIEADEREYEXLTWS
2, beARMESEZ LILEDT, FhEF ki
JPBFEARB O EHE EARHERED 1.5 fF2
%5 ER, BRCAEZDOTRAEDEREEHLED
SR FO—HITH D, MEARIBEEAR L OHEXN
RBEAH L OoTHRD, BT, XK, Hho
K, bBVAD 3IFEHHIL LI,

3. #BElc&3HD

AER TR S 2 HF T, LOHAOR
ETHER, FWE, HTErEbs, LrLEs
TERETEN ST, FOBBRRERLTE
IVEIRTWE, LD T, ZOBERLD
TRIEOEREY XD L 5 L THELTTNRD S,

4 %) AR, FRBERMKEKE JThbb
DY, TAROFLREIFLEE L OBIRTRL, T
RIZEOTHEKELIS W5 dDTHE™, 2D
JHEir Kouier (1919, 1923)"21% HURIE L7
30T, BEAMFEREBOKSICE TS v —
i@, BE R X AR ORI —EOBIRYRIL
THZLERWRELK, 2T/ » —XREHE
L OBFEN D UAFEEREHL, SheRoR
¥y L. TRbb,

7 v — 3 OBRKER =T x1/6
mBZEERVEL,

SAAR - MO

Z(7 = =X ORKRER)?

RO
T 1/ =\ 2
CRENBIARE R EAR L BT

HarT®® |3 KOHLER I& D\ CHIEMAKMKE

- 3000
§3 N 400 stand density index
‘%‘: 2000 \ 300stand density index
5x5 X v 200 stand. density index
\
W\ N
6%6 \ MW \
\}

1000 ANANNGR
| 7x7 | 500 AV WA NN

800 NN
|8xa| ~00 ANMNMMWINY

500 AN
199 | ANAA NN\

500 LML
o N
) ROARNNY
221 300 NANNY
13xi A\
14xi4 \
iSx 200 Sq- ft. per acre
_;’::;w 150 Sq. ft. per ucre//m\
gg 100 Sq. ft. per acre
%5 80 Sq.- ft. per acre
Lt I L !

2 3 45'6‘}é9||'0 20 30
Average D.B.H.(inches)
Fig.13 Pl EEBEgts X O REERE
DOI%E (MuLroy JEX)
Relation among average diameter, spacing, and
stand density index.

20000\ [TTT [
= NN N LT !
< \ tYeild table for Pinus
oo \\ /‘ densitiora. on Iwate
. 20,00 N N\
g \ \\Q‘
@
1x1 '0-000| § \ \\ 10
\
8.000 N . “ \ 8
6000 R 6
ISXIS4 N ,\‘\[
000
18X18 N \A
2x2 A\ X
2000 AN N\ 2
25x25 N
N
13x3 pd \\\\ \ |
1000 T\
A WA W N\
800 LN A\ %)
4X4 00 AA Y AV E
| Rotio of stand. dlensity 100 XA &
5—"5—4oor—— Rotio of stand density 50 A\
go | Rotlo of tand. densiy 40 N\ s
Ratio of stand density 30 =N\ ~
Ratio of stand density 20 \\‘
200
g N
>
= 100

1 2 4 6 810 20 40
Avera(g,e D.B.H.(cm)

Fig.14 PHlEER, SEEHS L ORBEEL
BOBR (Muttoy OREEFHHT # <YK
IR O BB R IN % 72D
Relation among average diameter, spacing,
and ratio of stand density; yield table for
Pinus densiflora in Iwate forest district was
quoted by Murroy’s suggestion.

(Hohenstammzahldurchforstung) & L.54 ORREL, MERBEC SV TEBRNROYFL I L
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7o ¥F7 v =3k LREEHOBKL D, SAMREKC Lk 20X EN Lie, MEREIAYERE

/f:{x:”: X O'C?l-ﬁg h‘f\:o

Wirson (1946, 1951)%4 249 (ZREREB D $h5 D PR BE O—F OS5 R TRTZ L 2 BE L.
spruce X fir © X 5 etk OBEIEE D 1/6~1/7, white pine | 1/5~1/6, jack pine D X 5 /5
BT 1/4~1/5 TRORETHB L LTKRARRC LD ha bic ) OABE S 2 i,

100,000
80000

60.000 |

40000 F

20.000

10,000
8000
6.000

4.000

2,000

1,000

600

Number of main crop (No/ha)

800 |-

400F

200F

N |

n: 1he Hich OIKREH,

Site class

>eo

2 4
Averoge height of m

6 810
oin crop (m)

-

§=+

fos

h: EBHROBE (m), f: BECHELEROSK

ZORIITERF L f i e, 1EDHEEXEYHOF

TRTRINDBR, {P—ETHiuL, nh® TEHL

Bo DX iy, HiEHELCEROR X5
BEHPRTELARARKDOEAN L LTRIREN B 2B\, <
HLWERYET S, Wson (34 < OISR L kg
L3N Bl 2 T b, EEOEFHHTOT7 <
IR L BEEO B LB L, Fig.15 KRTLE
DEMN 1B L 1S5 DOMEHVLMEE LT I/4REL T
%

Hommer (1953)% 13 1953 4w — < CHAN - EE
MR EREESORE 11 B ETOE X5 BRL
oo MOBERBL, PHREOEALTHLHLIND
FHEEERCERY <. TOELVEEIL ha b
D250 & (=—7—H7ch 100K) OEBRFHTED

Jﬁb@f,3ﬁﬂitﬁ,4ﬁﬂ@$ﬁ?kbo¥%ﬁ%

D 20% LTS i EEE 2 RK RO R

Fig.15 Wuson KA X2 EMAFHMRE @ (standard spacing)” 1.0 & L (2 0E& CRIK S

ERAREABORER

Relation between average height and number IR C/D BERHNIET ), - OfEBEERERE X

of trees per ha (Yield table for Pinus
densiflora in Iwate).

WiLson’s formula N —1&%020
b/t ’ 1 | 10 | 20 30
1/2 40,000 400 100 44
1/3 90,000 900 225 100
1/4 | 160,000, 1,600 400 178
1/5 | 250,000, 2,500 625 278
1/6 | 360,000 3,600 900 400
1/7 | 490,000, 4,900 | 1,225 544
1/8 | 640,000/ 6.400 | 1,600 711

fR¥aT Table 7 DX 35175,

At Thobb, BEEHK 0.5 (XEE, 0.75 i3DE,
1.5 \XCE, 2.5 iXBE, TLT4.0XAECHGTS
0L LT, BaxDOBECETS ha bich AAREEE:
Table 6 D X 5 IR Lic, ods, MMROMELIZ, 2

_?@ﬁﬁﬁ&f%ﬁ@%ﬁ%ébb:zﬁ%éhéﬁx

EREEEE TR T, BRI IOTEOMBEREE TS
LE L, BBERCIDEIIHBEN 2m H#HT2LICH
RTHELHPEERIEN L TFELL, ZOEHVDO/M
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Table 6. 2 DOEEIXT5 ha Hi-h IAREE & L RERFIER

Several stock index and no. of trees per ha for different heights.

BRCNIGT 5 ha Bic ) LAKE
No. of trees per ha for different tree heights
SAREFER B oosm m ST 5 HERES
Stock index Height Thinning grade
0 | s ’ 20 } 25 | 30
t .
0.5 1,250 556 312 200 ; 139 E
0.75 1,875 833 468 300 | 208 D
¥ (Standard) 1.0 | 2,500 | 1,111 625 400 | 278 c/D
1.5 3,750 1,666 938 600 ' 417 C
2.5 6,250 2,778 1,562 1,000 695 B
4.0 10,000 4,444 2,500 1,600 1,112 A

Table7.  EREEK 1.0 Db\, BF 2m #BT 2 LBy BETHIERE
Thinning table for every 2m of height growth especially in the case of stock index 1.0

RUERHED ha bt h &K = .
Height No. of trees per ha Thinning M
after thinning ha Hich EE B &R R
(m) No. of trees per ha Thinning ratio
10 2,500 -

12 1,736 764 30.6
14 1,276 460 26.5
16 977 299 23.4
18 772 205 21.0
20 625 147 19.0
22 517 108 17.3
24 434 83 16.1
26 370 64 14.7
28 319 51 ‘ 13.8
30 278° 41 12.9

ERARENREREAS 11 BAFHE 22 MHL¥*C1, BRVERKE LTo2E0Z LMK L
WBRIN,

(1) HORSRBOTUL, BEOHBECHEINDGI D, BEYHETIEEYROT S Z LHNE
ThbhHo TOHBER, TR, BEEROLAVE X RKBTS SO ThibhiulizbR, 20 X5 il
EENBLhIE, YRHHEECEEYHELT, BNETIHRSR S 2ELELD L TE D,

(2) HOBEOHKEREL LT, he bic ) MAAROES/AROBREHHE Sh2, BEHEOH]
HIC XOTHA U Ch BEBADE K X B, '

(3) HALEEY 100m* OBMPEFHCHT, ZORKOEHRAKOLEDOTHEE hd LT3, Z0
RIBOZ/NedDE LT 6x6m* TFTHT5,

(4) A7 vARBIHABCLD L, BBAOEI L, 1 AXORIRSHLREHCRET HCHE
7o PEE L OMCIE, RO X5 BBERAH2 L5 CR LS.

"= e
n: WARKE, §: BEREK A: KSEE (0, hbd: BBROES (n)
(5) ha b OZAFH N) kLT3,

* ZOHEL TUFRO & 22 FADERHIC LY Dr, B, Veen R X W SR d D TH B,
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_10,0003
(hd)?
(6) MOHBROEBER LA 7V FLBITBREL L L, YRR ORKBEEERBNL, Picea Abies 31
~39, Pinus silvestris 25~31, Larix decidua 20~25 Th 5,

100000
30000 80000
60,000
20,000
40000
10,000}
5000
6,000}
4000F 10,000
8000
6.000
2000
’F-’\ 4000
S 1000k Yiekd Table
Z wof -
~200F  Pfornusdensiffora 4
S o0 S
! S
< S
= A0 =z s
g 0oj- = 10000
£ g sp (Ra)*
) 5 o
5® :
5 < of
= oL L i PR | " ] P
i 2 4 6 810 20 30 2
Average height of main crop (m) zg 200

Fig.16 EHATPHEE, ERARFE X

5 ] 1 Il 'l | 1 1
A OBIR lml 2 4 6 810 20 30
Avemge height of main crop (m)

Relation among average height, number

of trees per ha and density coefficient. .
10,000 Fig.17 BT 0 ¥ DMK SR O 4

-~ Gor AT & EHAABS & DR OBIR

Relation among average height, number

of trees per ha and density coefficient;
Quoted from yield table for Pinus

hd: Average height of main crop. densiflora in Iwate forest district.

(7) #E5HEOBRIMHR ELERTONN, TOREND ha blc V ABFEBEE 2 (Fig.16
2R, b v e RRETBERES, 31~39 THBED, RUOARE 10,000 &L ThiE, FOEHKRHN
6.25m OMEICET S ¥ CHkE FOC GIAEER 39 Eo1), 7,800 KHLE, Gl KRD2) F
CEBARD 7.20m ZRT (39 D 3) FTHtkEEL, HKRIARKRDL) (EMOETFHL T »~
YRR INERIC L 2 EEDHER X5 L, Fig.17 ©RETX 5 REEFHER 11~23 O & ek,

(8) ZOHERENEFOREZERETIHERTRTE LV, YOREE VRIS DWTUL, —f#
it LB EBE T2, = V287 =Y R L UREDOTRBMERYIET %,

(9) TAKREDBESIABED LHERY 2 LT BES VIR R Y 5% LR A IESH 5,

(10) EHROBED 3/4 LT O b DIXABITEIE Lis\,

(1) = OFHHETEBE TR\ WD, IARBE L R 2 5, LY 52 5 O HFCHSETH D,

n

N: No. of trees per ha.
3 : Density coefficient.
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I CHNERED ) OMAARLBEOL Y HFET5EREYEHEL TR E L,
(1) 1ha (Ei2i lacre) bizb O AKE (N) #RTR
1 ARDORBEFTHER, Thbb, £FERE (growing space) (IHEMTIIBMOFHEEHE (D) ¢

bbbI¥hb, TOBAFUMEEEERRTRL, Thd b HEEMERY D DHTORKD 3 D2OMRH
%50

A £ B & %
(2) g}ig)ﬁ%@—m L#Ex% N = 105000 ooo (m B3 WiLson®
N =‘§]’)53ﬁ (ft Bfr) VEEN?% GEVORKIANZ®"
(b) HMOERLEZLDID N= }340%9, 12, 732 (m BAfr) Baker!?

_43,560_55, 460
T w4 D

(ft BAr) HiLgy™

E= ﬁﬁﬁoﬁaa 10,000 _ 10,000 _ 11,500
(©) %x%54 3 Vet s sl G2

05 bEfAROREERL, bBETIE (2) RAVLhTW3,
(2) FHEmOEHT
(a) HOOESEROPHEE S L 5 D—Wison™
(b) 100 ADFEAKRDFEHET/thd LBEY L 5 b O——Forcuson'®, HuMMELS?
ThHOEBEIRIOFKEHE CHETIREHEL TR UROFBELMES = it 10T, E¥EL—FEICL
L3 e THEREVRED, Wik Thhhb,
Hiey (1954)" 1@ X BRMROESL & L TNEROX RS LIt LT3, ThEfivsiedic
H % DRFEINZNEE COBERILARAREBRIRBL T 5. WEROSL QIO X2 ZAHIR
{BR, bBWEZARFE—DERMTHBMERED D OXENRE L, A—OFI AR D, &
DEEDCTOHIS & LT MOLLER D = —m w2 by b DIRBERTIY, HALO X\ HICIIEE L rAAE
DHWEIZER CBERRD D, 1 F Y ARERRLTOL bR RS F LS TVw5, 22T
Huey (RBEER D7 ) OLARERE, S 2 bhic$t s oSt e

Becking'®

B 1 5 W —H5E & OMICE CBIRMMR R L\ 5 & L atEik e
FHCATEPESN SO, MREAOBEFIEHD THME g
Ihp, Ll OBMLINKERCII EER I LEAT %
\“h. £t
£, Fig.18 13 Husy MECRMREARRL TV 5, Mt a1, F
a, 2 o OFHEBIIHMABC RIS ARKERL, by, by, by -
COPRBIL L CCHRT B R EX BEERYSObL TS, & o

20 30 4.0

D 2 SOPOPEEITIEEL S h itk S0 5 ARt 351 5 a4k Helight (feet)
. 1 3 L Fig.18 BEECRARE (Huey)
BErbbib+iDT, FENEREOREHRBCIIIANEWLRT Gradual thinning, relation
W5, BEOER LI, —Bedind LIBERE 10t ZJLieE between height and number

REN, THICEOTIESRE, HEE LEEYROTFEL LT 5, of trees per acre.
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by, ahy- - DREBIIFNER LT 5,
g3, Huey ZBHIC 3115 MARARDORED 7 OEBER OB EBEIC 2V THRT5, F,
d =4/43,560/n
n: acve hichAF, d: FHERTERE
b d i nOHEREIED, RGTAEREDS BHELHL T3, ZOTHHEL, SEBIZE5X03,
BRURAENRED Hhp b 0T, ERIEHD D 4 K55 5 AOBEROTHBMEROFEE & 5
ZEERBL T D,

Table8.  REEED acre iz h PIHILAAE O ER
(1 ¥V AKEEBRS 1951, ATHOMME, F2KI D)

Average number of trees per acre after thinning.

=3 Japanese larch European larch Norway spruce

Height
€D)) a | b | e a | v | oo a | v | e
30 800 7.4 4.1 800 7.4 4.1 1,300 5.8 5.2
35 650 8.2 4.3 650 8.2 4.3 1,200 6.0 5.8
40 500 9.3 4.3 500 9.3 4.3 950 6.8 5.9
45 400 10.4 4.3 400 10.4 4.3 750 7.6 5.9
50 300 12.1 4.1 300 12.1 4.1 625 8.4 5.9
55 250 13.2 4.2 250 13.2 4.2 525 9.1 6.1
60 200 14.8 4.1 200 14.8 4.1 450 9.8 6.1
65 175 15.8 4.1 175 15.8 4.1 375 10.8 6.0
70 150 17.0 4.1 150 17.0 4.1 325 11.6 6.0
75 130 18.3 4.1 275 12.6 6.0
80 120 19.1 4.2 250 13.2 6.1
85 110 19.9 4.3 225 13.9 6.1
90 100 20.9 4.3 190 15.1 6.0
95 95 21.4 4.4 170 16.0 5.9
100 90 22.0 4.5 160 16.5 6.1

ZOBRIEENRIN TV BT,
a: acre Bt AKRAH No. of trees per acre.
b : PEEIEERE (ft) Average spacing (ft).
c: BEA PEBMIEREClH O b @ Average height/Average spacing.

4 XY AREERRL® T Table 8 © X5 7, FRMRIBHERELRL T, ZORI, HEIHE
DD, MARABREEO EFFI LI 2> THSEELR LTV 5, BRIESHROFBEHETH5,
cHDENEFIL, HIDbIHRKRER7 v —FHHERL; BRESD, AAENREEYELOBFT
H5,

BiEaEBEL T2 Lo T, bAETIIRT 19521 HHEEL TV 5,

4. MEEWERSIHICLZHD

MarTiv (1899, 1902)'* ¢ IR A BIF AIRELABREOEEL LT, HHOFEEFKIEEEY
S, PEEEREY d & LT, a=S/d AR RBEA SHEE E 3R v B (Relative Wachsraumzahl
od. Relative Abstandzahl) & #0137z, BIERMACE TR, = O T i & EEEIRY ok
MT, BeR—CRFERDRLHNL, HRBERLF—BefTF, RRERC R 246
BOR—CRET S Z L2 Ui, 2hb, ha bich OWREAR (N) LBKERE (G) & OBR
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£, N=10.000_10,000 .. . ... (2)

S® a’d®
HEL, KOOEEERAICLOT, BHAOBELXRTIRELLIOTHD LB~ LiL, &
DHEDORGABNRIC L TRERARY R THENITH T, BHOBELRTIE, Y LAKTE%
B3R S R b & DN D B,
AssMaNN®"® 13 MarTiN O (1), (2) b b,

7,854
a‘Z

G=

ORFTFEEL, MEEEEAS (G) LBEH (a) LOFWBEREL2E¥D X kD,

ha iz b WiEBE A (n®) at
10.0 785.4
20.0 392.7
30.0 261.5
40.0 196.4
50.0 157.1

Assmany 37 F Off 4 REREAC KT S, WEKEE, BEREICHBERELTEL, HERRE
V2 T B TR AR A BT & IR AR R (critical basal area, M2 95% Kb HMEERED ©
REXHL, 7FOMKEHIc>TIRRKE (critical level) LT T 2R&E Tl & Lz,

ArNswaLDT? (X, FV = —27 & FA Y ONEREACTHEAROREY 70D, W50 EKER
HENBERFKELDRE LIEHX I WD, FLHECEBRREY FTHAR®RL » —XOEY DS
FTBZERRCA LW BEALBRE L,

WaHLENBERG?® |3 [HI{k#% 10 4ERID yellow-poplar DFREEM L, acre bi- ) DEMBREDOANE
YARBERRORD, MEKHERERE OXKDE OBRICE - THE L, ZOBRIWTHdBE O &R
»Y, FRTFLIPIVAITHEREXEBL TS,

Gams®® |3 longleaf pine o 22 AL BEHSICHIER L UK ERT, 15 EHCE 4 O ATE
KR AWEERE, HEEAHSIOMERZNE L, £0&ER, WEERITATEDOHT L L LK
U, BEEST EHBEDOREIX acve Bz bh 500~900 KD r TANENT L EADT,

StameLIN (1949)%® 135 — &' = / EOWTHAER IR KA BT 5 (5&6"):22 S

-] o
MEITERA TR RD, 60 FAENTORMC I 5 IFERK A% L V5K A :”3;(
HEELOBRERE L, ML, FROVHIARIBEAYEEIRWE gf/ L+ Pe
EERWIE LI, BIaARic 100% HBERE O MG CraisMaN L SCHUMACHER Qf?eo / ; — et
(1940)%? o tree-area ratio 7 HE TV 5, gio )/ B
Tichb, THEERINHG O 1 A0 5HEE=0.0480+0.0668d E% ]
+0.02674d% (d: in) T, Zhdb, 24 6 8 10 12 14 16

Average D.B.H. (in.)
bl olENEREE %) =(d/0.086936+0.07007 d )*
acre TaE i ER AR (D =_4/ ) Fig.10 RS i

M#EhhB, ok tree-area ratio TEWTLHHWHEERONRAKD EE -~y KHS0EHRL L

5 EERE, FRCMRRC BB S Mok, £2C Figlo ©  Cn L TARRER -
S IER AR

AT LS TR ER Sk loE WERE 53 R ER OB k% ¥ Basal area and average

diameter per acre in
- RiewHis N \
100%) &L, = OBECHIET BV SROWERERREE O T

L, BRI OTRBFAOHEEROKMELYREDL D, FhEXE  for Loblolly pine trees,
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Fig.20 RBMRORFIC I\ CREMERE A2V
KEZ 0% TRER (Haweey, Swvira JFX)
%%ﬁdﬁﬁﬁﬁﬁ?ﬁﬁﬁﬁﬁOTﬁﬁﬁmﬁ

T,

BRIEROMER A OB X 27T, AR
FRATOMER A ORE LN icEE R, KWERE
BEOBRBHSIHRROREL L b/ LB D
TR LR ER oo LWL e
5o ZOED\, MHRBIKE I B HERAHE
BHORETELL—FIIARB L0 5 RER VR
o

A hypothetical example showing how basal
area should vary during a series of thinnings.
The solid line indicates the lower guiding
limit of basal area reserved after thinning.

The dashed line shows the fluctuations in
actual basal area. The dotted line represents
an approximation of the level to which basal
area should be allowed to increase before
thinnings are repeated. The interval of time
elapsing between thinnings lengthens with age
because the rate of growth in basal area
declines as the trees grow larger. The
arbitrary assumption is made that, in this
case, the basal area left after each ‘thinning
should be constant from the middle of the
rotation onward. .

Basal area per acre

0

HERBRBHRERE £ 1315

35 WEKER £ THEOENERE L0 & 31F5
ISBRTHZLELTWB,

Spurr (1952)% iX, acre iz b DIIESKEES
HHOBROEEE LTRD IV EBRNT 5, Wi
KA IMEERL AR D200 BT IR XD BrE
Bo Lk 2T Th BERC s < ElE
(spacing rules) & }BIRL TV %, SPurr [XREE
AR E CoLMEE U TREOKER A 2k
DB ETHDHE LK, Fig.20 RT X 51, B
BOKERATARENE, BEEATHIEM®R X
DOThHH—EORHENLEET 5, (RHfl05 5, #
B IhBHERATZEOX S T20, B
L MG DOREE BEORIETRR S,

Bur (1949)*” & k¥, MERO—mEAN,
Z01; BVCKEEATNL, BEIERDL D OMK
REE HRMEEERV) 20 SAMEILT
b, BEEREOWALHFRTHLERLERETH
b, O 2; FHiCEC-HEEAaRNL, TEHRY
S DHBEREXEAR, FLKTROBEVIORE
TIEBHVIERATRETH S,

LT3,

BRI, YAREREEYBRIC T LS,
BRAROEEREYHFT 50D, Kok BN
R LABER DT 501, Hie, SROOI
BEEMRICEST 2 RE—EOBR/NIAREEL LD
IR ThIE I, T D7D KIEBERE DR/

RRMRE, BN H 54 KHERRIC L T OARET S & LA TR B, WERAHIHKIOW
#, BBAROEEN1.3mCEALLRENER O »SHREL, SECHMNT S, 2—r v KBT54<
DIRERZ, MEREE N —Ed, PELEEM L TWBY, 74 # @ EYRE & ZEHNGRAFF (1948)*
D INEER TR O FH LA B M E R A FHE R —E O KR ROH, B4 BT 5, BADONX
BRLHA BB T BIC Lt TRABICHIN LT\ B, '

HawLey 134 % —EDEBICBEAROIEREY S\ Ttk OB & ichh e kG O RINE, EMREOKEREE
M-I B EBRRT B,

Fek 2L Cuapman (1953)% IRl 7 » — % BOLBINTHHM 40% i b, KED50% ¥R
I3 HBED EBERY Bt 7 — £ ~= ik acve Hi-h) 75~80sq.ft DUFERASI 2 b2 2%
R\ L7, Hawetey (1927, 1936)%7°® ¥ eastern white pine ® CRETBRIEZ D 6 RFUC I\ T, acre
Hlcbh 100sg. ft OBRFRSVBBEORERTTZEXRWE L, ¥ Haweey REHRRDOWTOH
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FEDOFEREN T B EUIIREG & L OV AR 22 b b THEATE 5 X 5 I AREE & RECEE T % BRIBIR
BRDBZ LT, {LZOHFIREESAIE, WEETORRIECETS X5 b THEOHIIT R
B1EHH LT3,

5. % o f

DEOBEROENCME A DBERNL D ARLR TS, L LubPhb BB TS B oMEHECR
FEEZBIDCLIBE LN,

(1) bole area

LExeN'®® |} bole area IV ARBE Y RTHEL k5 LR~ Jz, bole area * IEROHEBOERD =
LThhH, RBOF — &<V K CiEFHARD bole area I d &S WTHEMNTEREHA D D bole area &3k
BHTHREREIITLVE LTERRER LI,

a=4:B(n)

A: BfrERID A © bole area (sq¢. 1), d: FHRWHER (n), h: FHE (1),
n: BE#ED Y AR

SRR L bole area WiXHHBEL D 50, WYWEBZNC L THEMERSD LD L b0 bole area
ARBEOILDIERIN DL EER LT bR LB/ T 5,

(2) 7=—X%i@

Sinei PARTAP®® (ZERIEEHE LIc Ao TREAKN E O, ChETHIEE, 77 —xBIXU0%
D 3ERM LI HBERKC X R AR T RD I, Thi PHBEERE: 7 v - X EO 2 BRI %, #
BRI R E Te BRI CRELDFER E T2 B L iRz, £ LT v — X EXIRKROFESOBRM LR T &
LTKRD 6 DOMER A L,

I Spaced: 7 m —XBRHBRO AN Y, RRAOFHEMERCEELV2, 34 XA w
D,
Co-spaced: 7 v — R HBHBICOAMN D, FHBEEHD 1/2 X HhREL 3/4 Lo/ ks o,
Sub-spaced: 7 » — XA HBEICOAH D, FEHBHERED 1/4 L O KREL 1/2 I/ RBE0D,
Mal-spaced: 7 v —XDOA Y HERTEX H2BE T, VCHEMERD 14 Xy hesd o,
De-spaced: 7 » —F3DIF LA LR\, FEHCZLWH D,
D HEBE, B ERCIINEOZ LV D,
BMRCEE LT VI, V, IV, T, I, I DEFCERTSZ L2 TTHT w5,
(3) U (1944, 1952)¥0%0 1T A¥, v/ FHEHHMOBEAK (n) L PEREEE (d) Lofic,

< 4 B H

A1t

9,000
a*+2d

DM B LB, BEAE 0 L TEIRE-D TS A, BERESE, BELE, MR

BT ms ORERACHEINS L8ME L,

(4) BF Q951" 115 5 KA ORTEOERE, MURIC X v HIF I h 2 KBRS X OREER R
b, FEERWCIT POREER Y RTR 0, MERAOHBEER A ¥RD, Fhi > CHEAR
BB LUHBEORITCHTHE 2 & L,
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(5) &7 (1949)**" 1% 1 ADKD SHEH,
A

N
A BRTERE, N: BERS R AR
wALEL, COMOER (d) L#E () Ok% di=n L1, COnBURERESL LAY,
:@E@%ﬁ‘&:

_ 3,820
M=

M: BEEAK
k) BEARN L bR L L,

H3H TEAARBEICXT 3

FHRCH W THAODE EHHMTEHC b e bADY, T TRILRBANCRFEEMLDZ L
w15,

BERROFRBIITRCRABKOERIC I OT, YALKRES I IRLIAERN LV I LE, DD
NIEEARY S LR ED LS RFRTCERLN LV L EHLIRAHEL TEL T IR binw,

ﬁmikﬁﬁ%uw&,@%K;OT§&6§%&thd&Bm%%é%%éo

(D+x)HAL, TiebbA /7 2B, 72 ) AIRBVTULE L OEBBCRA IR T 532089,
BRI L <, HawLey®™® X OThhE S FHHIN TV,

Wicnt 13451 Hart OE X H#fr iz i, bbb, BEBARMKERL, BoREESROR
BxEDHETER G, Thdx LK TR, EHAULO L ORREN, KPNCRE Ltk
BRWDT, bichi&blafoTEARRIC S & 5% AR kD, Wienr ORIET 5%
SO Bl D BT i & ) R & & BT,

MarTiN ORISEIBER Y —~ECR TE, REEERSERNCRETS 252k, ¥, T0X5
REMBEERRE TS L\ ) & LIS DTERORND B,

Koner OEF i/ v —XERLEE LIFECR— LT v iR BERROBRC I ORI
Eiebiny, THEOFAETIE, WEERORRKE LTV Ls » —xERI, BEOEKL LLI0LA
B 2 o e B M7 %R Lize La L GEHRHARDT APBEREERLIFEE 7 v — 2 ERCOSHEL
FeAERITIZ 2 A EEBIE,

INERICERY S\ CTREER?> SERERLYHET 5 L0, HFNER KT IR Licnt
DTHECR Y b b0k, FA—BECED, FA—F#, FE—hr<dPHERL, Ko OB
RETET B, LD GRECHE S BB S THOEY § D —BX OEEI D bh, W@z
BEAATE S MATEDS S DIX, Sollen & LTHEAL Y THHL3O0ERINBT L2785, £
hd ZBEOBEL HH L CTEEBIEOPHERCOLEMEY B Z LIXERTH 2,

—ic, MY ERC AN D EEREMRIY, BESN D IAIER SN BMRIC S 5 & LIZERIC
Xh D2, Tihbb, BB ED ORI CEBERL SN O THOT, BROFTHT L LTH
BRELDTH B,

BA®D X 5 REFM CHMOBOITF L\ L 2 AT, i, Mk X0RE (F ik FoskE
B TRINICHBITMA S L TR R ) BERTRER DI ebBHETHL D2, ERLEFEK (3
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SRR TR SN HBET O REENES TH B,

BEmE, Torigrdshicl i, ERIEEERC X > TILI3hs b, HERCEBEY B
BEIHETRE LTI, BRI LAMKRIC Lo TR R THB L FRL TS, BiER,
FBEONHE Y RCEHENT, BEOEEYERCANLDENR, Tibh, HEORELFALLS
T, FEHMERYELA SR lEY 2D THB, L, 52 bhiE Xkt 5 BEED
7o b OFEYAFEE RSO FEBMERCKE»2 T, Ty TGIUNEEYRTIOL LBb
g, ZHERARPHIIC—R 4 iE o2 LXEhTh 0, MURXEWCHRDER A/ ik o B
EDBHR XD Tl e bizyy, Thd i, BERELERENCEI N BEEBE RO BT, T
R EREDO R EZENP LT B IED VWb H 5,

EECIS303, BRI DL, TR, EFROV2ARLILLTERNCHEINS
HET, —EOXFMEROLHZ LILE LSBT WD, Ll, BERChLOTUL, WEERCLSHD
RERAIE LR T L it BEER & 0P REER & SREHO 2 BT 2HET 5L, BEcXsboik
FA—EEREORENORS & L BN EE D12 ) OXAREFEREL, BACIIVEZ LR LTV,

IEKEE ST L 53 DRWEER L ARD 2 >ORTFOELEHLIDEDEE/ ¥ LT3
2, BEEEAL TV 258035 %, BREMSHEROFHEEY, MHICR X 5KE < DB HTH
55N, BEETI TR 2EENME2BEC CO—ROHLC L 54, ¥RE1RNTEELVE
ROERHLHNAE 2 RNBBEAE DA THEOFRE LTV 5055, BRI, HROBH
R EEE S LSRR Ll L3 2R RO 52 ik, B X VBATHLIE, KEDHKR
O%ﬁ%&%@%%ﬁ?éﬁ%@boL#Lﬁ&&ﬂﬁéhém%%EEDT%@Em,ﬁ&%@%%m
PO TEERRT L 705, WENEEROWERX, FEHLW 0000 i 1 oT, bREO L 5 RIUE
ERHIC B\ CH BB ICHE T X 2R m i ER SRS ER IR T 5,

MBEEIAMERE LD THDL LT, IWEMETHEH, HMEIRA LTS bole area RS D
BhHBTLeERTILENDD .
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FIH Bk o X BH

BIE HRKOBRRHLSVICEEBE

F1H HAYOEFRE

1. &HF@IR ,

T HAZ KL AT, FARKETRZERIC

| Stord dorsty Flev, 0% IR TRIIES, B

< B < e © / ’ ¥ COAFRBLERMCH & Fig.2l R

- TI5weiB,

8 1R BT 2 DRk oRgEE ¢ (Fig.

m ~br e 21,a+b)

i : ' BAERENICE 2 ithbh TV BT AR T
’ i, R SR AR R E A B

- L . - — OF b B lebhis\, AL L OTOH:

( ; ‘ ST Thh L b FADHE, B X OHEREN

THLHFORE L HART DD, ZORA,

YT E— LTS Ay T RS R

Fig.21 HREER L AXEEEN DRITHSG O DEBEHI 2B Ld5DH, BEOED

A model pictui: fﬂﬁ%ﬁ? procedure from the WA FALED, THOHERARDRE < A

relation between average diameter and stand FADHEY S LIETHE, B, ERLLEVR

density. e, FRERTMD, BEIY, BREE X

Wide spaced < Cvonded

Stand densify :

ThaEETh 2o

B2EME MOPASDOBAL (Fig. 21, b)

ARG RERPRE LT 2R LIEADT, ZORERSNEDTL B 51D, & 2 CHgH (¥
v 2A) BT E Do MRAMOTET T CRMSEINCIIC £ 2 L Bbh 52, BB OPASE
Bichbbhs, Ko EECHAEL TL 2 LHROBEDRE IV EERD 5, '

HIBRE HAyOME, DEREEREL 25K (Fig.21, b-c)

BIRRRI—BATHCSH > T, SRRIREDD TERTSH S, L bRE e B s
KLERVELSEL S, CORRCIAEEN R L, TEABXTR CHEKREL, BHTEIH K
%, 2[M 2 EOMAMD clear bole ZHisiebi¥, Z OEICEER (live crown ratio) % 50% < b
VIR BN D, BT (clear length) 22 8m < B/ s & ) FHT B LB E N D, HERE
REAEZHESVWREL TSNS,

* 2 ZTORDE 1~ 5 BEORFILERII S OT, BEKCHLTLoX VRAITS 2 LA
HinZ LR,

H3 ML 4 BB ECIAMCR S LA ELORLR, BHNISEILZ5 L HTTEL
T RERE DI W,
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FARRE Beomft (Fig.21, c-e)

OSSR ARI S ORBITIV 5, BRI ETHRAMCES LT, $BRDOH5 S ORBED
RIEBLID RO THIET 5, EOBRBLE LD THEET, FROIW Il (Fig. 21, coc’, d—d’ §) k€
BT Licn'b, 5 BECET S,

ESERREE T4 ERY L OKSORE (Fig. 21, e)

HRADEREL LWL, FhUEOEEREXHIRT I IAREEAL S T hidisbig
Vo SOVAREERBAAKFKEE (maximal density) >\ \», [HEOHEE (full density) & H v i
b, TORERF T, FARYABES L OWS (fully stocked stand) ¥ XiFh, “TRTCOEFHEIL
RN ST 505 ERARDEFICI ST ORMITEIN T BRE” L ERS ATV B,
ZORBIIBT B acve Hich IRAEE, TORGOPEROMEEROKK L LTHHH LT = v
F AL, EERAEDZ &% REmeke™®® HEWE LI, O LIZBICRR5,

R TS ER D 72 ) YAAE S, Z il EERKOWESER LT L & 2>TC, RENERE O
ELEANRT, BOBOOEREEL OHE LK OAHERYBANC, BHOELHEL CEEL
AFEOBIRTRLICLDTHSD, M e € e (% Remeke X AHKARBEORRAXEHRRL, B
SHBAMARR (b b’ b” #2) 1% Rewexke ORAABRAERCFETLHDVIELTRC ECSDOTHA S LOR
ED D LI\ T, ‘

BOERRE BRSZARABDOKS

BRAAEOS (over stocked stand) 21k, EHOBHATELLCHMIN, RENTHRLK
D, EBEREELRE L ORNEEWICERA IS RECIZVOHS T, BEINE (locked) ¥ it
i Uiz (stagnated) #4r2 d XiTh T3,

2. ILAKER

RRZMT 2L, MABRE WS L TIhRER bRV YARBRO LI L DT, fis Dk
BT HILNTED, HLDAARIDT, BADLBACEOTHEIN TV B, ARtEL
LTATFARERKOMK LR R L LTV 50T, 2ONROBENT, BR% T 508+ O48EE
OB R R TH L,

SRR M e S BAROABINER, BETINE, BARORSMBRO BB OEERAY, HE
KBHET 5RO 2 = — 5 OESEEM, 70027 = — 34 THRT 5 REOR ) B0 HHh HEANELY
—HECERL, MEORBTIC L oTHBI L, 20 5 b ATRBHERKCS bbh s Mz SE¥ 0 &
BYTHB,

(1) BEH HELLBROEEL 7 v — X OMER)LTET, FOMPIIATNL B Shsd o
T, HEOABEIBRE R LTS L5 BB INB D,

(2) #EB#Hk WA HIE L D PPBM 7 v — 2 OFARLDTETHD, FOPRSITITE L H|UL
TKPHIE RS LAVTE B0 L RN RER F 7 X BT BAB A LT\ 5 5%, 242 U
ﬁﬂ@%%ﬁu&&&tfvaxsmiﬁshbok%%ﬁaogmuﬁwmk%@f&orsmmcm
TR,

FIEYY (B Y 7 v — 3 OB A RD B ERYL L, Chw  TRBICHIT CTHRK: L, £SR3
aK%ﬁ@%ﬁ%EﬁmﬁHfEﬁﬁabrbaoLtﬂorﬁﬁAIﬁfu%%ﬁhﬁEE%E%fg
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VDT, TRC—EHTH D, FORTEOBODOBEMZFE L ON—BHK, BEOEMIT
L OIS EHE Xidha,

FHHS X, 7 v —5OBREMMEBENEZID S\ I, 0 ETBROMEDND 2 DOEAIZRD, &
R Lo THGDBENBEEESE L, REOEMLKSHEBIREBOHEL, =02 20EAROMAE
CXDOTHMEIND L Lico BABRDOE 11, bfrs v — RO THER L T, = — 5O LIRS &5
Bl hAIRELD, Tihobb by v — X L T2 v — 3 AVKFORERE LIIb e, TR
KHEBELDHI DT, TOL)EELYRBREATII, F23 M7 v —FOTMRA L Ths v —%
DEHBRLBERVELRLD, Tibb s v =3 LT v - 30K FRCEE LLDT, BEE
MCHBLSS bDT, SOL) oMEYBIER, FBRE AR, S0 X5 Rk E L oM
ARIZLD, ATHZBWTIKRD & 5 nilEINR L5,

1) —B—BE# (einschicht-einstufige)

2) —B¥% @ik (mehrschichten-einstufige)

RO ISR B L FILER EARENS L, OB RRELIBEIRAIT S LYy
RE, DORATERENRHHH D, BEOKENRL LT, 2E04ELELLRD T 5,

—Bk MRS E— DM D I DR

a. —FO—BHK éﬁﬂ(@ﬁj‘%%&iki%bb%oo i
b. AFDO—BH BEROEIOENPHL, LD Ts v —XIB—THBH, ThiRHc
BEThEs v - X CHBOFHEERDH D S D,

B28 ABBmEHLEM

1. IXBEOSLHLA

PRI O R M T EEPE & 70 % & DX, INEEY O AR BB LD T i 2R B A g, 7nb
BEEABN LA 2D T 2 Th b, FOBEIIE, ETHAIBEIRES LS b, Th
LI WE” Tihbb “BIE” BEAMLADHTERINLTIUITL bV, THEHE, HoE
BB IOTNEHRT HARE SOFEEM IO THObIN T34, WMET X TSEE (full
density) DA YD B RHOERT, I, Tk, BREACAMOH THOEE R % USMNMCH
ETIEF A THERVIREBTH S,

HREIIEE {052  ORIRRBRIARESh TV B0, EOHBRE L I 5+ kS BTk Y
R B MERESRG Dot Z LIRRBTH B,

VCEFCRBEINRTCRE L LT, Matrews(1935)1 @ 1 AOKD SHEEE (D) & WEERE (d)
Lok D/d % & % 5FEERKEH (spacing figure) %, T TRb~7 Crasvan 5% o tree-area
retio, STAHELIN?'® D EMEREGE S E235 52, 2 Tk Remexe® O KEEHE (ReINEke’'s
stand density index)*? & DWW TCHRB Z LT3,

REINERE [3T4 70 RKRBER b Ok (fully stocked stands) @ acre 7 b FE%, ORI OFS
K (average tree) DEEEOER: LTHAK LT my bF5 L, BHECKSDZ 22K,
7 A Y A HREFT ONERFRRER L 000 C, BEOBEC OXRFE LML HER, BRALAXEOBR

*1 WARE - L & RER
*2 REINERE X D#E 2 bRl OFEIL 1926~27 It r <~ 7 ® Tarasukevitca & TIURIN T XD
AN RER IR, vy 7 A ITmbIR Tt DT,
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YA—OEFHOEBR TEDLZ LN TESL L LT, ZOHLYIEER (reference curve) r I UKR%
LT,
log N=—1.605logD+K
N:acre Hich A, D: FHRERE, K: BECIIELIER

RENEkE I AREENTSE AL X, ZORDOKIE 4.605 ThbbE¥NB LERLL, ZOK, Z0
FUERI D=104n T N=1,000 A% BHEMR L 5, Remeke OER LIHSHEREE (stand density
index: SDI X #g3) 1% D=10 KIGTHAHTH %, £Z T SDI KA L RSN B,

log SDI=log N-+1.605 log D—1.605

Z DFENT MuLLoy¥ 159182163 Ry e o LT Oh\ >, MacKiNnNeY & CHAKEN'® (357 —X =YD
i LB/ N R/ A O D TAR LY HE L, SiMmons . ScHNURX® |17 — £< v OEERBRIOE
B2 bAREZFHE L,

Remeke (%, Z 0BRSS “Hifr, EECEBRLIMFIAREORE” Tha 2 L RKKORHRTH
5& Ll

L 4> L Spurr®™? 73 REINEKE O W o BRI # 0T, F#h e SDI OREIRICDO\WCHEEBIRD t BRER R
TR LR EREESARD b, EEERRM O EsHE 6O TEEROBEFHICOWTD test
DFER, —1.605 I\ DILKI 13 T, kb5 O, HHORILRALKE D, LiLl, £
DOEMIMEEEEZ LWL L, BEORE:L LTIHEYLIDOTHA S LT 5,

EELIATEEERBEIC S X HEHLEC X > TRAFREER 2 RS, order OFWEAT, ML
DUHEEEN T A THERTED I LMol

2. ANETEHRBORKEIUBE

EEDIR, AFOEEMEC OV TRREFRFEER L RD, ZheiEER e UTARNIOARFEY L
¥ (ratio of stand density) ThbiTZ & L1,

ﬁkXﬁ%Eﬁ%*&%tbK%&ﬁ@ﬁﬂﬁ,ﬁ&@%:&bht:k@tbﬁé,itﬁmofk
Tiohbhiedt, EOEM D EREE T T, HEROHEITE L LREDB VWKL RO, £0 X

5 Ie G TIRTRANIT LSRR S ), BER L BER X 5MBEARSS CRD bk, BEOEREL
PASEER G, MEARVARBCES Y B ld/NE {ieokedl, TObiETHBERELTED
RFPNELFT3 L5 RTAERZLL O, Fio, BEEMIIERKKRAZ LD THv0 T, A—BEc
DWTHe DS L DT D L DIRTW3BA, EROFHLHRITIDIITRP LR L ind D,

ERto—E% Table 9 TR,

EHRAROFHEROER L Lic ha - b ABut, WiMMENAUER®® DIHIC Liud, Hifr, HRECBIR
BPied, REA—DEXZFRTIOLLTIVELTED, ZOHOETEHEHBHISLVF, hidlLTHE
mP2, ERAVNI D Bk b AR DI, FRIGETHEEL, Thi ) RKECER T
B EZ E B THEAENL B LR EHL TV 5, LALEDEZIELD TN T DDOMRE %
TEALFERCEETHD I LRRC IO THEID BRI, LD T, SEOBERITHILOEYE
RBlinhwZ &k Lk, MESBEOBLL O, HEMOENRE L b 5SY, BRETIIEER OB

* WIMMENAUER OIUTIAIBCIL, 65 MR, 11, (1914), WA : bkRE, 21, (1920), © XD
iﬁgﬂflﬂbo
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Table 9. & # #H — B =
List of sample plots.
1 = * (SUGD
PEREEE | VEEE . e
Locality D.B.H. height .per ha
(em) (m) (m*)
BREABENEAERK 15.3 14.6 2,680 51.52
” 16.2 15.7 2,663 57.14
KBRESEBTEN - 18.3 17.4 1,807 48.68
HRERBENEARK 17.2 15.9 1,986 47.73
” 21.2 18.1 1,649 60.36
TERAEK 26.2 22.0 1,038 56.68
FERKBENEA 25.8 21.8 1,393 79.02
iff{%ﬁﬁ’&@%ﬁd\ﬁﬁ 14.0 11.1 2,751 42.54
16.6 15.8 2,406 53.90
” 15.1 14.4 3,095 56.80
” 15.0 13.9 3,704 68.45
o 28.4 24.5 1,219 79.52
TP S BEER/ N 11.8 11.3 4,496 50.25
” 14.3 13.3 3,384 56.46
” 16.3 13.1 2,692 57.45
7 21.7 19.6 1,842 70.00
EREKRETNEAK 32.7 25.5 850 76.07
” 33.4 23.2 765 70.86
” 33.4 26.1 865 80.41
” 34.3 24.8 775 75.31
” 34.7 25.5 800 79.00
” 35.2 25.0 655 66.03
7 36.6 25.8 660 73.19
” 37.1 27.3 630 70.11
(2 e,% (HINOKI)
TRRRRE | TEME | he prcnan| wEmRA
Average Average No. of trees Basal area
Locality D.B.H. height pe - ha
(em) (m) (m*
ERERBEANERRK 11.5 9.9 2,819 30.89
7 16.4 13.7 2,212 48.65
” 18.0 13.4 2,263 60.19
” 21.5 18.8 1,609 - 60.77
” 14.1 11.6 3,051 49.54
HEERBENEAK 14.8 15.4 2,416 43.23
TEREK 14.3 10.4 2,566 43.17
TEERBENERK 22.1 19.9 1,555 62.58
” 22.0 18.6 1,395 55.32
” 13.9 9.7 3,018 46.92
ki 158 158 3878 80.05
LB % I Y-
B B AT 16.9 - 2,105 48.41
” 15.8 - 2,411 48.55
” 15.9 - 2,345 47.95
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Table 9. (o3)
8 7H=vy (AKAMATSU)
FOWREE | TR ke pepEn| WERA
; Average Average No. of trees | Basal area
Locality D. B. H. height "ner ha
(em) (m) P (m*
—/ BERBERRAK 5.2 7.2 12,867 30.9
” 6.6 9.2 7,106 .27.5
] 7 BEREERK 19.5 16.5 1,105 36.1
ARERBENERK 13.7 13.0 2,376 37.2
” 7.4 8.7 6,761 34.7
TEEERBENEHK 28.9 19.5 519 35.8
” 28.2 16.4 743 49.5
” 10.2 8.7 3,718 32.9
” 4.7 5.2 13,894 26.3
EEEREETNERK 31.9 25.5 540 45.5
” EA#K 21.3 20.9 1,186 47.2
” ” 19.6 18.3 1,209 43.4
” ” 20.4 15.5 1,099 42.6
” ” 23.2 16.2 722 36.1
” ” 18.7 17.9 1,203 37.5
” ” 8.1 9.5 4,648 30.9
” ” 5.6 8.5 9,696 32.3
” ” 4.4 5.6 14,179 24.5
” ” 10.2 11.9 3,367 32.1
KIREHREBENEFRK 31.1 20.9 536 44,7
” 30.5 18.4 655 53.0
” 24.6 19.6 747 41.7
” 26.6 17.9 844 55.0
” 19.0 17.3 1,457 49.4
” 17.2 15.9 1,716 o 46.8
” 12.1 11.2 2,425 32.2
” 8.2 7.8 4,035 24.7
” 8.3 8.6 5,334 24.5
” 13.9 13.1 2,018 36.5
” 14.7 15.1 2,085 40.9
25.6 19.5 739 40.2
” 25.1 23.0 847 46.7
” 27.4 21.3 657 43.9
7 18.6 16.2 1,173 38.4
” 6.4 7.4 5,233 18.5
” 5.4 5.7 7,446 17.7
@) »3<vy (KARAMATSU)

Average Average No of;trees Basal aﬁ-ga

Locality D.B. H. height .p or ha :
. (em) (m) . _md

ENEEREBENEEK 16.4 17.6 1,886 41.1
” 17.1 17.2 1,660 39.3
” 17.3 19.1 1,638 39.5
” 17.3 17.9 1,687 41.1
7 17.0 16.3 1,638 38.5
” 18.7 15.1 1,436 41.7
” 23.9 23.8 952 43.1
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W KT HEED order Ik ¥,
H, OB ha Hich AL, FENKHEEM TS S ibh Cw s hAFHE NS L,
BEOBEFDOER, T CRBEI R, FIIMHE LL OB L.
RL, 7AYo TR ERROREIC I ) KABTHH 7 7 > HIEEER™ oREe
LIeIREDE T < v RO ERHREA Lic,
Remeke 13 PEREREY dbL1cdd, PHREERC LoTh ¥ 2 ALBERI kD bR BT, &
B PHRRERY b By i
BAFBEEDREC H 20T, LREHNOFHREERL ha bl A%, Ticbh, AEEEY
MBS L TERONBEY BYr SHRCHT, FEEMCHT 3BECOWTHRO—REDREY
BTTIeDlz, BARTLETT REDOHER, BT ERLENHD bhighofc, KE &, NEEMED
Table 10. Barrierr (e FEOLSTEAILL, BRO EH ) O KOS
The test of BARTLETT. REALTVEH, ZORBIIMNEIFCRELS
ST L o HE ngj:%;ii g‘iﬁﬁ?}‘ﬁﬁ?ﬁ b, HEERC L) AHELXELL, Bhy
no. of trees per ha M TZLENTEBLLDORTNS,
Table 10 ICAF¥ D kD —EEDREDFE

Logarithmic diameter

1.200 BLF 0.0072
1.2001~1.3000 0.0060 2R B,
1.3001~1.4000 0.0012 REPIRT
1.4001~1.5000 0.0036 . -
1.5001 Bk 0.0029 CEEE (D) &= =i, HE (N 24

FHEC & DT, MHEHEE LTy TS
L, BEECNTHWERL 2 28 LT—E
DEER S ORERCID Z EXRDONDEDT, BNIFELCLD

log N=—blogD+a
HTIDB, ZOXPDHB TR LICEEORERES kD, ERSMOEIREND ¢=0.02 O
i 2.326 %RD 5., ‘

X%=1.001 def=4 Xo.05=9.488

log N=—blogD+a+2.326 S
LTE, ZORIBEROGHRES Hb L, ZOFMROMCED B K1 2% Ll ZOHTED
EREDOTHIERORRABHEE L THuL, BWESATHI L5 Z 213100 EiC 1 BOEATLA
BIDHEW, TTT,
log N»,=—blogD+a+2.326S
=—blogD+a’
BRAFBEEELTTRE L,
B EDTREC LI 2T, HEEC o, 2¥0D X 5 I AARBERY 2 .
A ¥ logNm=-—1.6307 logD+5.5010 7<= logNy=—1.6383log D+5.3330
b 7/ ¥ logNu=—1.3563log D+5.1365 #7 <> logN,=-—1.7273 log D+5.3773
ChERFRTHIUE Fig. 22, 1, 2, 3, 4 785,
SERBRC X 5 1© Remere (LRARFREERTRCOBEICOWT,
logN=-1.605log D+K
TRINBHEL, SPurr (% REINERE D\ ERHC OV TR R B 2 7007%ehd, ZoOENEE L h R
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3000 8000 -
&0k 6000 6000 6000
4000) 4000 4000 4000,
amr— 2000 2000 2000
o) 1000 %) 1000 1000
o = 7 W chn
E 0D g < ), S &0
3 ws 2 2 3 wZ = &
< 2 Tk p g Zw 8 S = 00 5
= o 2 = 0= @ L
ﬁ 4 § S B = £ a 5 » o
S A g s> @e
T g5 25 2™ g2 5
“ 2g " o 3. w3
—t .
100 . 0 1 oL < L N
10 20 30 40 10 20 30 40 20 30 40 10 20 30 40
Average D.BH.(cm) Average D.B.H.(cm) Average D.B.H.(cm) Average D.B.H. (o)
l. Dyptom/mia, d'%oamca, 2,(?4amaccl/m,as obtuse 3. Pnus densiflora. 4 ZLare % ol

Fig.22 BAEKEE  ZLTOMBIEALEREL>S bbb L, MOMBIIThThAREE
HE 80, 60, 40, 20% HHbbT, Frv F SRERIFERAEFBEEOREL S B Emt

BRtedbid,

Maximum stand density : Maximum stand density is represented by the uppermost curve,
and the others are the curves for 80, 60, 40, and 20 percent stocking, respectively. The
points on curves were used to determine the maximum stand density for each species of

the stands.

Table 11.  BEHNFAAREE
Maximum stand density for each species.
e 4 K VN 4 7 (3 (No./ha)
MR EE Maximum stand density
D.B.H. - =
A e J F 7 A=Y AT =V
(em) SUGI HINOKI AKAMATSU KARAMATSU
10 7,419 6,029 4,952 4,467
12 5,509 4,708 3,672 3,253
14 4,286 3,820 2,853 2,498
16 3,447 3,187 2,292 1,984
18 2,844 2,716 1,890 1,618
20 2,396 2,355 1,591 1,328
22 2,050 2,070 1,361 1,145
24 1,779 1,839 1,180 985
26 1,561 1,649 1,035 858
28 1,384 1,492 917 755
30 1,237 1,359 819 670
32 1,113 1,245 737 599
34 1,008 1,146 666 539
36 919 1,061 607 489
38 841 986 555 445
40 774 920 511 408

en, Wt EHEOWNE, 55\ EEEERL YICEHBY I TEI L) LA TAREL DR,
BRI, RENEkE (X, MRCHGIERORT, BinblEx L5 X5 CRLB S DX, Elko TR

MAERHEC L WV EEOFA LI L ZH0bE bR LELBDTHS D LTS,
CORKABHEESR 100 L L, BOBOOBERCHETHHEOIARAROEI R ARHELS L L
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TUYAREEXHbbTRELTAZ LIk L,

H3M MoEEREE

R BT 5 MBS HEN BN L O TERE RV TR, WREE» SRk LEREYH L
PETHZENEERZ L THD,

AEEERERE 21T, BE X M D ONC E R R BT B BUK O R EALAR & FERMEALER & 0B EAY 7o BR &
BRLLS*, '

FER, METIHBFENLTERMC X 2T, RERCHET B OBARNRVIEIR TV,

T ZTRRBHEE, EREHREC A Dl BAl Y B2 S LT 5D TH D, = OERIHIEY
DNEY, WEORANLAEEBRECHEY, TibbERLIFAERONZNRITS L, HBVITEE
FEOERL, Tok LIEHERE L ERGORNBIR, D5V IIWEBAECMRYRBEL, X viRAN
TREFENTC XD CHERBEROEMIOS LIEHRL LS L T5D0THBY,

Z O Boysen Jensen™ HMEHOREY RBFEMCIC X 3 WHEAE L PRI X 5 HERORILIC X2
TR LLS L LA LIRiZUE B, D% Burcer™ [33KD & DEDR » 8D A EERY, PoLsTerY"
IIMARD REEFME %, Baker (ZEWZEIRBERY, MOLLERPY Y 13, HABETI S ALY EY
HEL, The—E0HATHRL, ¥l oWBCERT s EHNERLER L L TKRAKEEMOH
LMBREFELHCL LS L LT3, LhL, ThbottBErBMRoMEREEEOOT, Zhiii
SFBT EI, AZRERELRFIER DRV,

EELNR, HRRBOERER L LT, RO0BEEIABE LML TEF L 8o, 8
SEHE 1 MBI, RSN LDEDY, DEDL ST LI DTn 3,

(1) & o ® :

UARDBEHLECHETHHERY, UABELRELTLLRTR, WEER, F£HiE, AT 55
&, 7R —FRAYABEDOHEME L L L, BRERRLECHENT 2, Thdx, BEEORKT
REROHINIAE VA, BOHIIY I Tr a2\, 2O LRFRORE, Bl X 2H%5
CHEORMIC L VBOBEEABRCHZ D LD TELTEELYREL TV,

(2) 4wtk

HENB IS WHEEED L ZXEELLRLBEHERTTATH LD, HEERCEROD
LHEBEYABEE L RLELTLLRTHRI,

HEORXKEED S b, BORELEbLBHb I I, TARBEDOHEML LB SBMTSE L5
Th b '

EOMMBOFERMBEERICOV-TL, 132 ) LHARN2DEV, EENLTBIREHD
T, WERNCEDEENBROREOREMNRSMC L 5 0BTV BN, BEIBRC L, BT
DEVPBDOEECHTH5B Z B3PI,

(3) =0, 0OBER

¥R EEECOVTEREDY, AL OMEE L & itk L,

F D 2 a i WEER, 2 THCERY L 5L, EROBTL L IERTH LERNERNRR

*EERMEL V) SR, ERBER TR TEER 98 - L\ 5 £2ECOEROENENBERD
HER] LW BERRAWVWTED, <7 ARFETL THERR] T TEDTNWDH L) THD,
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bitd, L LKGOBERE (43K 2383 Lo, BERITPTRCEL LARRE DT
HEAD B, I OBRIIEESKIVERSD X 5 KM AREEO LN ) EEMEBERNLL bR D
L, ~BEERCEBORLIBENILX DN O TCREROEINELD, BEIWECHAETH
%,

EEER AR L ARBEEORRIL, MABETa 2 i I REE, # TEHCHERATL L,
REEOHME & b ICEBRWCHEMT 520, HBOTTH LA D> TEROMEE 2 2 2l PTcieo
T EAD D, ERLOBEACHRS L5 Thb,

ERBORERD ha b ) DATHES, JATEE & ORI B L CIERHICHNT 5 02580
bz,

Br5E RERAEOLHBVICLIHFHROREER

F1H REERORE
1. AKXKDEMER
—EDOYAREBEEOHENTIL, BAEEILL OhABHBERNERCIEZNDS LRIV T5E
THrxfezit, TCREIEFIHTRRELLLE) THB, L LHMOHEAT»bREE TORYE
BEOLR, TibbROSEENMPOREHRO LRV X 2T, HIEHORRT DU HRINE
Table12. # o # B & A %

Quality and usage of timber.

7% oo % K # ) A ®
Timber quality Usage

BEHN (&, B, BA, +8&, IK#) Timber for buildings, especially for

squared timber, beams, joist, foundations and floors

+AREM BB, ¥R, BE, BA) Timber for public works, especially

for bridge timber, ties, poles and arms
BEYNELTHHD $LAK Mining timber
Timber in need of MRAaREEH Timber for ship construction
strength. EHHE (v b+, 54 v ) Sporting goods (bat and racket)
Wifi#+ Handle

SR GRESERM, ®ihER#H) Laminated wood (straight and arched
laminated wood)

SEMAM (RE, W, BREEOFF) Instruments

BEN RE, $THV#&, L% Timber for buildings, especially
A B E R T boards, entablatures, etc. .

DR EDPIc\ b DRI KEAM (BA, l%?, oY) Furmtu're wood ‘

DELTDED A (PE*Y v#) Wood for equ{pment of ship

HiFAM (FER¥ Y 7 #) Wood for equipment of vehicles

BB HAF Musical instrument wood

2B M (KA General instrument wood

PKAEM (F-3v, EZEA, IrH) Materials for amusement

BB H Carving wood

~X =7 f# Veneer log

EEREYVLE L T 5 % | v 7F Pulp wood

D »~— FH— FA#H Timber for hard-board

Timber in need of high L

Timber in need of no
external defect, but
in less need of
strength.

specific gravity.
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YOBDEDOREISONICHITE LI BRD, LN O THERIIBRENEBC I oTHERE LD,
Rig oG OFE R L Sbithidlc bine,

WHEFFFHEET Y X 2T, SoEOARMEZEMRANNEELY LS L, —BAM, SA 7B, A, kb
K, BEOIRALEZRL TS, —BAMDS B, BEERHZER»DRHMFIHOREOMACSHS Z &
1%, BABEORENLDIDONKMBETHDI D THAH 1,

INHOARDORABR LY, BUDRAAKREZENCHN L TARB L, TOEREIThEROHRIC
IDOTELVECRD D, WE, ThODOBRE IOTERINAHMOMEY, KEHETHLODTEH,
LAELTHSB L Tablel2 L&) ThHD,

AKIESOEF o HEL b ONRE, FEOREED DT D, TORAEERL O EREDOEID
T4 BN DTV 525, bivbW R R TB 80 b B & 35 FRICET 5 b Okt
35T LRBH LTI bV, £ TRROBERIIRE LT, ORI CH 5 HAT
BERINAELOORFETLERLSOAUDBRF L TR E W, B

(1) FKRDKAN

AHEFERATHLE, AR IOT, ARKRIESZIREINERING, Lo, BR&&#icro
CBVOREZOMKE S 500205 2 LMRFEMEE LD TRERRTF L5, —BECHM AL
KIIKREMEFFET 5, HCHEMEENLT53D1, 7 CORBMIEE L, BEAM, KB
T RBERE R IRE L T2 3 ORP7e { Teb Lo LIV & & 5 Tk, KA 10~11em (3.3
~3.5 ) DINEMDOLNDEDONREDLDTHFTHLY, 12em (4~) ALLEDO L DIZBERD T,
LIt o CHEER 14~18cm ¥ THAFIT 20em PLizb E v EHE R Tl

<=7 FAFRBEERR 25em EFCHEAIN TS, HRIIEKRRD 200m  BWETCHAVWHRETHA
5 LVbh T B, o L, BUETIEABMEHAL L, BELHIED CIXEOHNEAD 5,

SATHRBETERDOLDIAREE LV IFBREROAZX VL0, Tinbb, MlEROS L ONE
FRTWB, AATTELLUL, BRKR 8om TTCHAINBESLS Livb TV 5,

EOMERS, FEHEORSE, 2K TMERD SO THHEMTEL LD, FROFEHC LY
2 S o Sl N R N

(2) % W E

BB & 5 K 2ENCHED BB\ v NEMIERHNER IS, BICRBILKRL XL, ZOERE
BEV. L LERIBHRED & 5 KERAMZ BN L T5 DR ARY 5 4 ¢, £7vRHDTH, £
FAEORME LSO CRROTMNILABELZ VR LTEROREEYRL T2 2R 51ED
Wb b, .

RS DEEL, T OMF E R T HARDOHM Y B (slenderness) Th Hi s & & A% GEVORKIANZ®
T XoTHBEIh, £OEFL,

C=(AH)*/(AD)

A g (B, H: ROoFEEE (1), D: BoRoREER (n), b HE
TRERE, DI 1.0 KEVWEET, b=1 3E C—=H/D :ixb. WEARUKSTE, HAE
ERET L EERENELSDOCEOMEIT KLY, slender ¥ 755, BEIHA TR/ LD stout &7z
5o TAREBRINIEKS TRBEC LCMYVEI—EThD L\ ), EBELMELE, F2HORKRE
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BEEOHECHERC LD 2 AF 0.84, £/ % 0.86, 7H <Y 0.95 Thl,

HKODBEELHCE L MERLTRHE, FRAKOHIKNRZ DD, Wb 3 BBILKS/INAEM OEE
IRz DZ L EBE LT bigv,

(3) 7 v
HARORETRIMBEL L BDIX7 v Thb, MEXDHELTHHNL, £7 Y252 THE L9 %
D, FOEBICD 7 VANE AL TV 5 L A EERD, AR ERT S0 03, BEOES
WEBRE, Y0NS ETH S,

&7 v OMBEET BT, FREEFOVY, RFOVABELXELL, BV bETEERDIFS
LRIDTHNRETHZ LN TED, HURRCEEI®LZ IR L) BRO BAREEEIEC LT
3, mBEEL 3.8m # (2FF) 1ERVL2ESRHYTAIRTEYLY, Hixks <>
HIEBEICAN, HOKL LB exMEHL, BRABEREZMREL, KT IOTHETSZ L&D
A 7 ~#1 (clear bole) HA4EETH Z L ThbH, HICAURDIKEL RS LEBEDOHD L/ *,
F=v, 7= LIXEBECRRCEE L THECEER DI,

YARPOZONATLEEL 2FELIILEMHBOKTESEZ LD Lik Tableld KRTLish T,
JVCHEOAKIZ—BZOMEL %3, EHMOAKIHRNEESEL DL, KBEEZRL I EDWIL, |k
EORTENTELE, BRCIOTHEYLs v —3 2 b T, BARERL ) >TORBRTHS, L
TeMOTHIEERD & O, BBICAREYDOFE—MCIIREN & LTHfiED 2 0232 iy,

TRELHA 7 < Y XMPOBENSEE TS LARETHBOT, BEHEEE I THOXEHRTH
%,

Table13. b/ FFEARDLX OB EMAKDO—H (WEHER 40 cm, #E 25m, H#IEK 1.53m?)
Bucking classification table for HINOKI.
(D. B. H. 40 c¢m, Height 25 m, Volume 1.53 m?)

3 & R X
¥ # B X KB & W
Bucking Length ’I_‘op—end~ Volume Percentage of
classification diameter volume
(m) (em) (m® (%)
1 &FE
1 st bucked timber 4.6 34 0.52 41 2
2 &L 4.6 28 0.37 29
2nd bucked timber . .
3 ®E
3rd bucked timber 4.6 22 0.24 19
4 FE
4th bucked timber 4.6 14 0.11 9
5 &BE
5th bucked timber 2.2 10 0.03 2

(4) FREE

BROBRIIERREC S Db, FMENEL 85, ThERETHRIRELRFRIIABETH
b, TORRIZABEC LDH, B/ v —2OBBEOBLNWC I B SO T, ZOZ X, MEKNER
&5, FRRHECIOTHbbLTZ LR TES,

BEKETE, Y7770 Lubh b AFRIRENBLL, FRiE1EE VO TRMEET, vFes
DX ERENREL, FERBOIES O P TEMC L T B Hd 5 5%,

FHERETE, »OTOBIAECAXOEME 100 EROKIE TIOAKE 13 B OMKE < bz
THRC XD, FiRiEOR®F B2 EE Lz,
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— ISR T, FERIBOIRWTRRM RN I, MENE. REORWEWHOHA, KL
HEOEBREEELORET 5. KETIIRERBO v 7 ARHoicd, REAEM L LUIRWEIRIE
DHOPMEBECELHTHDHE LT 5,

SHEEBH CIXERIE & BT L T—RNESI L\ L 5 Th b, HOBEITHECHAIL, HEITK
HRORZEVIDIELARTHS L INTW5S, FfE L EMHBECOVTE, B 2 F=YiEdhi
o, ZHY ke FEOEFREL TV, VI RREROEIIC X 27, —RIEAIE
LC S HIRBEEET 5, Caaruy® (34 ¥ Y ABEKRROERBE L EMREC DX, 1in OFERED
6 ~7 LAUTI/e % LEBENHRT 52, ThIUbbiEbE I rbbivZ e 2 WEL, RENIE»L
1T lin DEREE 6 ~7 LTFREHTHRE Tl L, L LY RERBEER L SHEEL O
it —%k OHBEBIRIZFED Bl 2\ 5 F 7= TurnBuLL®® (2 X hiE, Pinus patula ¥ Pinus rvadiata
oF, A—FRORCE D TULERIBRBECHEN I LBMEL TV 5,

(Kg/m?) 507 - DR, b N = Y RREKD X TE L OERH b
% Porcent of d
O o semmen e HCoWT Fig.23 O X3 A% R LTw5B, ShIC X5 L4
% _ . A

= |\ & MO S D13, WES 2L LTHSBEANDS & L 255
oﬁ \ %
3 ~ ‘m Distribution limits  2S23% B, ARF, v/ F, THA<Y, HTF<YEDATLKICD
A S><T "‘}ofbulk-d.ensity
3 —---- WL E B B STV el

‘ Rng with (> HOERBAEDRIC, R EREIEEShS g (k
Fig. 23 b F~oyMOFRIBLE L 2EREM, K 555, LoL, ShORBETIRME
Relation oo TE) e HRBEREIR, “RATRCS > TIREREAECTH2 2
and the bulk-density in Abies AHANEFCELBIDOTHD, EATIEBECHLTERLE

Mayriana. hs.

R L OHERIE CTERENEY L HRARED bR T 55, bhubhidfi iz ToiEby,
BHREMC L O THYUBEAKROK/D - SEHE « 7Y B IOEREE R ORTFEERT BT L ATHE
Thoo AMEROTTCHORML, &7 Y123 DA, FREEL ML HET, HRTThH,
BHEORES DS BRI, BFIE LERGICERO KNI {, BNBLTHHBOZH
DOFTENELCELEACD S, i, BlARMNOMIEMRC OV TOWEIBHMICEALT, A1),
WAERR, BIR R LOERMErHEL, AMOB I VEFNBERIWAEAI B 2o TELI 3 BDb
s,

2. FfRmXo®EAM
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BRI B BEITH B edfE 7 Y SEOFAERME L e bic\ . BB CRANC 27

VWERERHIE TS (Fig. 25, (1) 2R)—RBHKER,
F. ~ATHPMARDEEYHELTHID
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SN THREARIFERERADOHEEM B THRTWeH, DX 5 il oREHEHI R b B
BHANEDIND, T X5 RARISEOWRC E st hilie biswa’, BAREMA BTS2
v v Y DANTERNELT, Bl BRCHAEHOEEYE L T M BEREORRLHEL V5,

Mann®? i3, 35 ERPIDF — L=y RBNT, AATHEEEORN L THIEL T, L BEDRH
RIZX Y EERBIIE L B0HAD L7 AMOLECETS LR TW5,

' Table 14. % ® % X B #F %

Summary of various thinning schedules.

i RO R X

AT RE
Planting density Thinning Rotation Forest district

MEZIZ L A LB bit,
Almost non-thinning.

DN

]
YOTSUYA Forest District

I - B - B+ PR
NISHIKAWA, OME, OWASE,
ASHIKITA Forest District

Short rotation

FHER - LS
Close or slightly
close planting

FHEOMEERIILS,
Light thinning.

jRe A

Short rotation

B b LELEHR B 2 &t

o & & HEAE
Frequent thinnings from early | Long rotation YOSHINO Forest District
stage.
BEOMMKEEIIR), ® & i HHRSE
Light thinning. Long rotation CHIZU Forest District
EE oMM
& ¥ 3.8m M 1E~2EDOHEREY
Ordinary [HEE: LT, LIZUIEREFEMKY
planting B, Btk #

Frequent thinnings after National Forest
accomplishment of clear
length 3.8~7.6 m.
i*??ﬁﬂiﬁ%%bfﬁ&%
,\: I o
Thinning to stimulate the
growth of remaining
individual trees.

Long rotation

& &

Long rotation

BRABPRSE
OBI Forest District

Sparse planting

BERZIEEA LB IRV,
BEOMKERZRS,

Almost non-thinning or

| X

Short rotation

R« BHH - /NE « KB - A5 A
¥ A%
TENRYU, HIDA, OGUNI, KI-

TO, BOKASUGI, NIKKO
Forest District

light thinning.

P ERE&T L Tableld DL EY TH5,

bRELZORD L CELSAOATERNREL, BRFOWBLHERL LTEH OREWRINFEE
LTELD, BMRTEBBEORRE, AN EROSEIMREBRCKBL, LEVWLZOERNEkbR
BH0 X5 B A5 DR B,

2. EHEHOMKOR

A. BROEHR
AMRZLBOICRRELTW5DT, BEEDVHE,ILVLIE, ThZThOFERC K TEBEOMHIER
INTWB, LiehioT, BEKRER, BAOBRLHNELOT, BAOHELAEL IS KEREIhS
OR—BOBETHEND, WL OHBUERKERBE LRI, TOMTOREBELRANCE
FHTH5DTH5B,

L LERFHKIL, EROREMADITEIRFRL 2FNCEROEI BSEVHMARLKR, T7bb
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BEMYAEETAZLREERE LT, LicaioT, FRFRBIC X D HED LW KEM 2 ERINE
L, MHOMEMIT X OD/MEHERBT S X5 IR L DT, LL, ZOHFRIZ—FEBITH
%, REMREOHREL T RE T, Th, BERCEWTR, BBICEL TRECE 2H0ER LY
BrThIr, REDAMERATSZ LIIBRENLBRTHE T L, ARPEHAOKRERNCETS L
FIIRBEDOE S U LABREREN B LB LB LW o 2Dk, LLEFKRISERCEREN
ROBMRYEEDTNBEDT, KEENREDD L AN EHBRITEOT WD, TDNDdhish—#ic
3, ok 2 ER—REAERBDMRA IR T 58, IHLR-MFIREY LT, MEMOFIAIRSEZA
uﬁﬁxﬁkﬁmb,%%?E&ﬁ@ﬂmsn&vt:6fuﬁﬁ$ﬁkﬂaﬁ%—&®$ﬁmﬂgih
%,

THhER U TRAEWE, BEHONA LFIEL ) OFFLZ L2 BhlcdERPIRE bhb,

L LEAFAHRIEROSENEREC Z o B U LRI ANERFC S o TW5H, @ik, Hick
WREORRI LIV ZDOEER L BDDOH D, HEREEOKRE WHElE~D LTS Eh 2%
TERVBUBLWTEERT, A ELTHILNEELVTHS 5,

B. EHAMKIC BT 5 INER ORI

IERBRIL S BEI3HEF 26 1), BAEKTCIINERLRERCER T2 ERIOL L1 1949 4
u%@<®ﬂ§§ﬁ%ﬂéhfbéo:n%oﬁﬁ,O?Oﬂﬁioﬁﬂﬁﬂ#%,ﬂﬁﬁ%ﬁﬁﬁﬁk
LCEATS Ehb—ROBRFEMe THI 5

A ¥ JEBIN - MR (1955), AMMS (1952), heeiidy (1952), fEkiis (1954), #KH

W77 (1949), #itk - LB (1954)
e s ¥ REHYF (1952), fMHTF (1952), KEHF (1954), it#FHEﬁiﬂﬁ?% (1952), ELFHD
¥ (1959), FgibF (1954)

THh=Y BT (1952)

(1) PHEREERL ha bich RKBE OBRITHIMIC XD TERRD LI h

HHHINERFREN OEEN —ERERAMOREER (D) & ke b b AR (N) 2HEEH L
Try b TAHLERRCE DN DL, D & N OEFER logN=—blogD+a Ziifr = ric
ko, ERSHIC I D EREES L OB ERSEOREY S 7ok £ 25 Tablels DERRL b
7oo T ORZBOBRIWEHOEIFREDEZBCHRELAD DS DIXAF TR TIHE - 28 6%)
DHETHY, b/ FRBNTULIMN A%B) DR TH B, 7 A=V 1 HITHEIEEEIAD bR,
BEHBECOWTHD L AFTIILER - WRR %) 0ATHDH, v/ FTIEIRR %), KB Q
%) Thb, 2BRINCRA—HIBEAC B\ THIN ORICEN RV EE L TH IS E 5

ZDZEND, b ULASVIEECI ) T b b, PEHRESERYEEL L THMNIEr2bbHE
EABERLTLVTHS S,

(2) PHEEEEE ha SHich RXE L OBRICHIEZES D B s s
(1) 1 & b BHIRPIOHIFLIC X D% TD B REN LI L5 DT, AWHZ L 1 ADERERD,
FHIBOM CEEEDOREL B IO L AVDBUS LLABTEH O, L LiehtbERHREE 2%
LRBEALENCEELRE LD HDDT, 2 0DHBROEEERIESTHEEEROBREL BT ok

*RRBEE - KB R REE



Table 15.

EHROFZE BT HHE GRA)

SEHREEE L ha Bz KBOBIRD HELSHT

Analyses of variance for the relationship between average D.B. H. and no. of trees per ha.

(1) A% SUGI (2) e /% HINOKI
7 Hofr _ Hufir _
Locality Site b b Locality Site b a
I |—1.4097 4.9054 I [—1.1076 4.4938
s - SE I |—1.1986 4.5970 EL AR o |-1.0701 4.4671
ECHIGO-AIZU M |—0.6699 3.9467 FUJI-HAKONE m |—1.0080 4.4299
Totall—1.0486* | 4.3954 Total|—1.1041 4.5068
I |—1.4664 4.9879 I |—1.0833 4.4710
JLESR o |—1.3046 4.7346 X I |—0.9405 4.3828
KITAKANTO T |—1.2940 4.6927 AMAGI T |—0.6953 4.1543
Total|—1.3417 4.7915% Total|—1.1026 4.5603%
& M I |—1.8745 5.5439 I |—1.2888 4.7161
: i I |—1.9240 5.5655 Kt « K& o |-1.1709 4.5358
KISH N |—2.5330 6.3949 A S T |—1.2306 4.6105
Total|—1.9532 5.6184 OI-TENRYU Totall—1.1983 4.5782
I |—1.3755 4.8450 T |—1.2955 4,7240
+ &% IL |—1.2588 4.6790 A B  |—0-9725 4.3434
TOSA T |(—1.1144 4.4816 KISO o |1.-0333 4.4416
Totall—1.2645 | 4.6843 Total| ~1-1163 | 4.5162%*
I |—1.4482 5.0092 &M I |—2.0456 5.6919
B A IL |—1.4764 5.0248 i o |—1.8446 5.4062
KUMAMOTO T |—1.3160 4.7939 KISHU T |—1.5376 5.0055
Total|—1.4065 4.9311 Total|—1.8633%¥ 5.4244
8 7n~Y AKAMATSU
i _ -
Locality Site b a *: 5% Significant
I | —1.6162| 5.0679 . ..
S o | —1.6616 | 5.1050 ** 1% Significant
IWAKI T | —1.2629 | 4.5427
Totall —1.4898 | 4.8747
Table16.  FHWEHERL he bich AROMIRED S BHIHT ]
Analyses of variance for the relationship between average D. B. H. and no. of
trees per ha in each district.
(1) = # SUGI
nom BEEE ETL | BN+ e | A
AKITA | “4170 I KANTO | KISHU | TOSA MOTO
—b a |-b a |-b a |—-b a |—b a |—b a
LR e |
% . . k| T
W%« 4% ECHIGO-AIZU | . l
it B W KITAKANTO Wk |k ok |\‘ ‘
€ M KISHO o | e | e [T |
+ t: TOSA * % 1 * ok ‘ *% % ‘ * ok \l
il 4/ KUMAMOTO o Hk i * ok ‘ o * l * % * ok \
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Table 16. (oz&)
(2) e, * HINOKI

SRR oM |k m S REELER
~ | 'Kiso |OI-TEN AMAGI
GOKU | KISHU RY() | HAKONE
—b a —b a —b a —b a —b a

—b a
th ® CHOGOKU T~
#2 M KISHU * % I\
A B KISO (L I L I

K3 + K& OL-TENRYU k% % o ‘\
B+ - %R FUJI-HAKONE x ok | % x| o 0‘ 0 * \

X # AMAGI ****|0*|0***\

0: Non-significant *: 5% Significant **: 1% Significant

LZ% Tablel6 DE kY THBH, ZORNLLNRBISKE, RA—EHALRADLNSSDIFEHC AR
Vo ZORRR, Kb KEREETZLRERTSHSS, —HRORNEMZEERDOL R LAEL
bhs,

a) HHRAETLD DT, HStEOBHENS LR TV B D TtV A,

Table 17.  PHME L ha Hiz b KEDOBIRO S HIHT
Analyses of variance for the relationship between average height
and no. of trees per ha.

(1) =¥ SUGI (2) e/ % HINOKI
i 77 Hufr —b a h Vi Hopr b a
Locality Site Locality Site
I [—1.1001 4.3038 I [—1.5050 4.2432
Wik - on o |—1.0287 4.1698 ELt AR I |—1.1557 4.3147
ECHIGO-AIZU T |—1.6431 3.7786 ~ FUJI-HAKONE M (—1.3696 | 4.5086
Totall—0.8901* | 4.0238 Total|—1.0885 4.2627
I |—1.5525 4.9177 I |—1.2687 4.4482
JeREm o |—1.2829 | 4.5364 K B T [-0.8270 | 4.0660
KITAKANTO I |—1.3908 4.6280 AMAGI T |—0.6906 3.9692
Total|—1.3540%% 4.6344* Total|—1.0779%% 4.2914%*
I [—1.7068 5.1159 I |[—1.3838 4.6227
LI I |—2.6064 | 6.1635 K« RKE I |—1.1545 | 4.2928
I |—1.9337 5.2714 A ~ I |—1.0916 4.1976
KISHU Total|—2.0445*% | 5.4814% OI-TENRYU Total —1.0934 4.2355%
I |—1.6454 4,9813 I |—1.2398 4.4901
+ # o [—1.5167 4.7946 A B o |—0.9640 4.1888
TOSA T |—1.3618 4.5637 KISO T |—0.9898 4.2144
Total|—1.4323 4.6858% Totall—1.0420*% | 4.2706*
I [—1.3011 4.5835 I [—2.4505 5.7827
R A& I |—1.5857 4.8334 2 M M |—2.1294 5.4227
KUMAMOTO T |—1.4298 4.6325 KISHU T |—1.9558 5.1775
Total|—1.4224%*% 4.6521*% Total|—2.0646 5.3471%

8 7=y AKAMATSU

i) ¥ Hh ..
Locality Sig —-b a *: 59 Significant
I [—3.0969 6.6883 %k 194 Significant
B I |—2.0764 5.0194 .
IWAKI T |—1.5335 4.5857
Totall—1.5135 4.6710%*
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b) INEEFHEOTBICHENRD D D TIRIR by _

T O LATNERRRI R BEMRK X ) FEIRAKEZE S LTW 506 THD2, bickic, M
WHEAF, e/ LIA—FHRIBZEDOTHEA, ZOHKHD —b Oz VThiomhc b
RTeBLBLLE,

IOZrhbeEYE UEES L —DootR B ES - L1k, BB CREENDSIOLELD
s,

(3) EMAPHBEL ha Hich FAPOBREMALC X ) ZXRD LR B0

A IRERRRES OB —BERERRHOTEEE (H) A% (N) oEFREHZ 2icd
LHEROBR L AROREY B Z iRy Tablel? KFRd, ZOEYRD LMD FEESE L
FEOBRL, BLALOWHT, ARERXFRTILATEDLA TS,

ZTT, H 2EBRL, ThEdET2E T LD he bich ZFExHE L TAS L, Bl
LIV TOoXEN TR DL, HOEENKE DTS,

ERLFERD OBMRIL, EENHEMNT S LKRD BEMT 5 —EOBRNRSZ0V020E = ¥ 3T A
=Y ETALRATVWADT, AUME TN TOMTHEEENAE L, LENOTHRRY RAEL,
Z D7 ha Hich AR VIS BRI D,

L LA FY A0 Hommer*® (3, B3R lacre H7ch 100 AOFEBE LR L LCUNERLIED,
Hifir & & OBLIREIC Tk LTWwB, FioA ¥V AD Forestry Commission*® 13, 3 oiXbE%
FEET L THIM O W AR Db b T RBOBFEARE T L T\ 5,

B RROPBR 0B BMY 7 <Y REROKER L o> T, BREOEKE UCHER, ®BHE*
DExX7ry b LTHEMREH &, HEORHNALIBLAL—DDMBRLLDZ LEREL T 5,
OHEENLPEBEORR L LTUREREEZED WL, ML2bid W T1RDRLTHI ENEL
bh3 LB Tv%, dbHA ha Sl h MEHAHIA L TLERN LA LITBRAE T B> TL
B, BT MBE e L LMERESOEFL S L2 FRL TV 5,

BLERARI- L5 1A F ) ARBTEELER L L THIRESHED D bREDIL, 5 W ITHORN
BTHBRED X5 B/ 22 b bh3MVwI L —D20ERLEL RS, L, HbBREDOAF
RTH=YDX5E, bl h ORI THERD B \WIZAH LT 5 b Ok, HfLobs
CEVCTEEREORLSI02EL LN, BB TR OBEOMREL h RICHELZ LIXTER,

LI 2TC, WED L ZABEYERCT3MEREHRLIEDED VTR Z LXK BIT 2 00ZHT
HH5.

3. FIPH/ALEHHORIA

TTORRFLICL 51, APFEATENMOMMEE L ORED BB L2 T L bha R il
L, BORBOROEHHM, FEHERIVCZTRCE IR BEEEL W) BAC O THhERRLTAH
X,

FHEERTR

7Y B

* Z OBRMEIIYAMERC X OTH 5D T, TABEDPHMIE X 5 WESHEOERIL bbb TE
TIL‘O
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(gt THERFENEHFFLST GIEORRMLEER) b LT, ERTHLOLL TRELR,
Wh®BHEY BAAKEL XN B0 TH B, BEETRROERC LD, BLALERHLI,

CEEAED MY/, B, U, EEEOEAKREEELLLOT, Rl LTARLRLE
otc, B 3.8~14.5m (2~8[H) M T 35 FAELEDODDHRHTHHh, AR 25 FAEUEDL
DIEFE 10~15em (3~5<), BX 3m (10 %) OFEF ALK E L, EREXE 10~15cm (3~
5+4), BX 3~3.8m (10 R~2[H) OfET, WWBRAKER L, MM T 8~18 £0 DR
K, 15~35 Fi3HhE, 25 SELA RXEMOBHIKE LTRERS THR,

T OMSERMEM TR, WA, £00RMATHMIEBAKR, M, EOXRLHTHIT,

Table 18. P> A HkEERRIL R (GEWE WAAEEET, 1hedich
Thinning schedule in YOTSUYA Forest District. 6,000~8,800 AT B, MEITHESIES

mecers | FBEAB | e e s 3
;K fotsin o of NATFE o, g s b ok : e, RIIES
B yrs. crop AR A
(tlmeS) (YI‘S.) (I\Itg_e/ehsa) (No./ha) {‘kﬂﬂiﬁﬁ%ﬁb&bf% < ’ 40~45 -'EF—'C ha 3)
72b 3,300 &, HMEIHELY D, xFEO%L
2 400 5,54 . . .
é ¥ P Sle D LMEAERE N, B AEE LMD
3 8 450 4,640
4 ;2 350 4,260 ¥z Tablel18 O L kb T, b, FHERIKE
35 3,9 . -
: P e Yoy D Tableld 0k 3 I MERBAIEHEICE
7 38 300 3,300 v
Table 19. P9 AHEED Bard (R % REHR
Form factor in YOTSUYA Forest District. () Z=BERIAAERMY, HFcRBREN
3 Age 1] B oE R K wrhbhE LTHRELL, RFEXERRAL,
(yrs.) Form factor ErHITE L BEOWEO BT S h, A
i(s) 8.232 B EDMBENRFFITH O, REMHHOERIX
gg 8232 BRERRIEEANOERAMTIILES L b
30 0.570 h, EXEM (1704) 3T A FOEHINL
35 0.569
40 0.567 Cdbhic,
45 (i.b) 0.566
45 (o.b) 0.561 (EERE) N MREFENIRAT, £O

e A ¥ DEMM B Z o, KiFEEYH
Brl, AETREMITH Ok, LOBRAMOREDOHEME L BRI D 40~50 FITFADf, AXD
H—EHR ) BLOBR, LEVKe ORBAESASLL, BEIREN e/ FRMKT, &EF 40 F
S BWTEHRT B, EEML, DKL EBHAAYEL L, MK SO EE CHk ofic T
ENBH, BBAKIEOE EHBHBHINS,

(EHED BHROH»G, WHUB LLEEKEL Y, BBRKRIKIIe /% 15210,000 AfEZ &
Wbiviet, BAEIL 4,000~8,000 AThHB, RERZENE 10~12 EOMIE IV, BITXBELAY
Boibliol, BRI 1 S CHEERE 15~16 £ H, —BIiz 20 £H CHLHLILLSD, 2~ 3 FRE
CABCHW B b s, SEEKBINC X BREHE (1950 13 Table20 0 k%) Ths, #1
El ORI EERAMET A, F2HORCIORXBRHAKRKCHTOIS, 83 « 4 BEXTNTRESEH
Ricgtebh, EREOEREIT ha Hicbh 2,000 K TEERIIBEEAMN X RBANTDH 5,



FUROKE BT 2H%E GRAD — 67 —

Table20. B B # ¥ i ¥ XK ®¥
Standard management of OWASE Forest District.

% LB SR | —SE | S | 2 | ZRE | B | SEE LB
Locality AR | KBET | TZIN|ZEARREASNRNIUR] £FF | BEET
A ¥F¥|IA F| A F A F
i) & e)F les2F | e/2F | e/F | A Fle2F A Fle/x
Species SUGI | SUGI | SUGI [HINOKI| SUGI | SUGI | SUGI |HINOKI
HINOKIHINOKI/HINOKI HINOKI

R A
No. of planting 4,500 | 4,000 | 4,000 | 4,000 | 4,000 | 6,000 | 4,000 | 5,000

15 10

Improvement cutting 18 15 15 15 15 15 15 ég ’
® 15 15
Pruning 18 18 18 20 20 20 20 »

1st{ 20 20 20 25 25 25 20 25
iy 2nd| 25 25 25 30 30 30 25 30
Thinning 3rd| 30 35 30 35 35 - 30 35
4th| 35 - 35 - - - 35 -

* £
Final cutting (yrs.) 45 45 45 40 45 40 45 40

FbHk

(B RBARREIE S LOKRHC BT 2HETH D, BBLBERAREKRD L OILFE O
Britbh? X3 h <Y OBKRI I E DO, B 20 ERCEFEH D ~ Y 2R L AEL Lok
B, R, REEDRIE~AEAH L ORNAAREEDHE LEL DN, TOBR LBV OMHEFE—#H DO~
YHRmARE LTREREhis,

(EEEE SMABMOLENEETHLNEREI A 7ERL LTHIEEIhTW5, iR LTE
LEEDOS V- ORKRNE 12~18cm (4~6F) DHDT, WEER 156~24cm DLORFEF L DR
T 204 ChH B,

(BEME) KBrfEV B Zicbh, BHBRCRT5 U5 IHOMMAHE, #ike Fy~yo~Fy r#Hick
HERT b0, HAABI ha Hicbh 5,000~6,000 AT, SEAEHOEREHL LT\ 5,

REGHESTHEE~TEHALORE L HEITHR $Ek /5, BRIERNOBER,:LEE TR
{, BDERIGELTI~2MFECREItbh 2BETH S,

SRR

Licgllyz e

(M3t HERBAE L AMBT, AR, SENOKFEMFOKRER, EIRECTLFEMCHL
DILFECSEIRIROFREL L, ThicBiET 2 Z oA oftis Loz UES
tuwbhd, {IFOEH»L L oM OBHRTHE)IH L\ b, TOKRMEHMEFE)IMT L XAK, BE
FEETRS» DEFCH BRI T 5,

(EEBE) Ak 30~35 é&&kﬁa L, REABIHHEAR DK 75~80% T, D& 70% 2V
W, BRI, 30% XEBAKEIIMELACHEESh TV,

(B MAREIMECI=ATFERT 6,000~9,000 A2  7pbhics, BETIL 3,000
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Table 21. B& JIl #% % i ¥ X ¥
Standard management of NISHIKAWA Forest District.

wel  m  ox i %
(yrs.) Management Note
1 Planting 4,000~4,500 No./ha
7~13 Eﬁiﬁvcj\bo
The stand completes the closure.
10~13 8 1 [ERZHT NN ECWTFRD I~L2m ORELS
1 st pruning The small lower branches are cut up 1~1.2m above ground.
12~15 BR AH BX 1.9m (6 R)
Improvement cutting | The cut trees are used for pole to dry rice plant.
8 2 [EREFT 3.8m (12~13 R) ¥ THITH,
2nd pruning Pruned up to about 3.8 m
18~20 MEERR 10~11cm (3.3~3.5 ), KEFPMIEBIKK, —HILA
1 mE (10~15%) | HICFIH,
1 st thinning D. B. H. of thinned trees is about 10~11c¢m, most of them are
used for scaffolds and some are used for square timber.
8 3 [IRHT 5.4~9.0m (3~5 ) ¥ TRKITH,
3rd pruning Pruned up to about 5.4~9.0 m.
25~26 WBEE 12~13cm (4~4.3 1), Ex LTHAMN - BH - BEHE L

% 2 ERIE (15~25%) | 2 i BB

2nd thinnin D. B. H. of thinned trees is about 12~13 ¢m, most of them are
g used for square timber and pillar timber and some are used for
scaffolds.

s 3 R (16~22%) £ 3m (10 R), KA 15~18cm (5~6~) OFExR L 5,

30 A Thinned trees are used for pillar timber — top end diameter 15
3rd thinning ~18 cm, 3m in length.
30~40 & b JEER 16~21cm (5.5~7.0 ), KA 1,500~2,000

Final cutting D.B.H. 16~21c¢m. No. of final cuting trees is 1,500~2,000

~5,000 KEN B Zicbh T 5, T FHEE 8 EL Ekbieh, EhdDTThhuilsIikbh?
DT, BRERFEBRINDZ 2R, BEKEHLTHT, BER RERYBRBETD S, BEOMHEEL
F¥Firha Table2l DL BH ThH5,

HHEE

(B ZEIZ50 L T2FHUEOHIRE X O 0XMOK)% 8% A A THLEO IR OBHK T
b, BINHRELACILFORRE L bCHENBRE L, TORKER, KBTS IR LE
%, ZEEET, HROELCNEL, BANTFECRLbh2MEY 2 L TH 2,

CEEHE) RINIFEC 25~28 FRETH RN, T 25~30 F2REE LT3,

gD BEIEM, NMHEIOCRHKTSH S, TANLD 3~3.8m (10~13 R) 2/NEEL LT,
ZDOLEERBAKETHI LD %\,

(EME)  MMHE 1hae BTz 4,500~5,000 A& LFFE DN TWABY, EECIZWHPEF 7/ E
A&HDT 3,500~4,000 AR EE, BRELIZFTEE 10~15 FOMICE I LV, BITHIBRERTHSE
Bh2E, 5EXRTEET S, M, BBAKOEENHETHSOL, MEHEDOD LU SRNCE
ROBEHANRL Bl dDBREOME L B InD T B,

BRI, Fkirha Table22 D L) Th5,
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Table 22. & # # ¥ M ¥ X #
Standard management of OME Forest District.

o B % o #
anagemen ote
HH £+
1 Planting 3,500~4,000 No./ha
10 3,500 AfEL DIEXH\VFASRICA S,
Stand complete the closure in the case of planting no. 3,500.
15 2 1 [T W ER 1.2m (4 R) FTREL,
1 st pruning Branches are cut up to about 1.2m above ground.
20 %Z@HH 3.8m (2‘391) u_to
2nd pruning Branches are cut up to about 3.8 m above ground.
20 ] £ MR s,
thinning Light thinning.

WEERR 15~17cm (5~5.7 <)

35 ; -‘ FRHIAR 2,200~2,300 No./ha

Final cutting D.B. H. 15~17 cm, No. of final cutting 2,200~2,300.
FERITR
HEHRE

B TERFFHTOEEFIL Lol koT, B » bz, WEC X ) KEHBCERICA
MEER TR b, BRKEOARKMENR, AROBKFLLE Y, FIRROMN, LREIFKRE
L, IFRRICEEORMERN L L DDk, & ORFERRO—HEXTLREMICIE U F DA fHkEHIE
Td XT3,

CRERE) BEEAGACEGLESEMOLEEEL Lic, BB 3om DEIRAI L L ER
5%BETHDT, BHELMEEREMC X VFERBOR T, ENBEETHIAARMOEEYHEYL L,
L LEBRTHOLEHIL 1930 F£Z 500 LEWRE LU, BETEEN, —BHrERERo gL
ootz MMM ILKE LTEHCFIHIh, B 12~13 £03DIXE=HK { 3em (1) &
X 2.4~3m (8~10R)} b, ZTOHEZERBI LA WEKR {1 6em (25) Lk, B 3.5~
5.4m (12~18 R)} RBEHH, THLIKA 15em (5) Ll LORUMRMITESEH, TR, &, R
bR, BIERHD S b, HE 12~15em (4~5+) THED X\ b OREAKICHES LS, 5DTOM
AT EER 75~135cm (2.5~4.5 R) Db D TLM ARG, FRET, KEXBEOIE7 DD
DORERI NI,

(MEEEME) MAAB, SEHECEL DD EDLDTEET, 1hae bich/MIF TR 15,000 &,
N ERZ DT 10,000~12,000 A TH27ch, SOLIIHEAMBEOW L EARREH O DI W
LT3, BITHIREMFHRI0FETARBIRWLE 1.2~1.5m (4~5R) 2fbhb, AFIZED
BHRERC X o ERT 2, SESTbERILS 2%\, b/ 138 30 £T4.5m (I5R),
45 T 6m (20 R), 60 ET 10m (35 R) BECEKITLIh%, MATHIEZALLMEINILD
bhd, ZOMFOMKIL, BEKSOE—HYENE TS, NERTIAHEBOD Db ordbh,
IHEELDIFENE, FY OFEOHEEENRS S, Chick bt 14~15 F£THLERD, 100 FF
Tic 13 MoKk sz inoTw5 (Table 23 ),
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Table 23. IR 81T 5 HFHHREOHIKRIERE
Previous thinning schedule in YOSHINO Forest District.
e = H b R
* B fItaT IRA % & BIEAR Height Circumference at B.H.
Before | Thinned . Remaining
Age . Ratio (ken) (shaku)
thinning trees trees & A K B A %
(yrs.) | (No./ch6) | (No./ché) (%) (No./ch6) | Dominant |Dominated| Dominant |Dominated
15 9,016 1,078 11 7,938 3.5 1.0 1.5 0.2
17 7,938 1,176 12 6,762 4.0 1.5 1.7 0.3
20 6,762 1,274 13 5,488 5.0 2.0 2.0 0.4
24 5,488 1,078 11 4,410 7.0 2.5 2.4 0.5
30 4,410 882 9 3,528 8.0 3.0 2.8 0.6
35 3,528 784 8 2,744 10.0 4.0 3.3 0.8
40 2,744 686 7 2,058 11.0 5.0 3.7 1.0
45 2,058 519 S 1,539 12.0 6.0 4.3 1.2
52 1,539 441 5 1,098 13.0 7.0 4.7 1.5
60 1,098 343 4 755 14.0 8.0 5.1 1.8
70 755 196 2 559 15.0 9.0 5.6 2.1
85 559 98 1 461 16.0 9.5 6.5 - 2.6
100 461 69 1 392 17.0 10.0 7.4 3.0
100~110 (392) .

HEAEAB: AF 7,000 &, /% 2,800 &, F 9,800 AT 784 K (8 %) DR RAL,

REIAR: A¥ 274 K,

b/ ¥ 118 &, & 392 &,

Planting no. is 9,800 per cho (SUGI: 7,000, HINOKI: 2,800), 784 per cho (8%) is persumed

in damage.

No. of final cutting is 392 per ché (SUGI: 274, HINOKI: 118).

P ERKAER
IR

(i) BREAHEBEHEE I TRItbnT\b, ILEKETHD, AFATEKRKOESR
12300 L DD, IBERARILLTHICEIHEEORELHA T T Eisrofks’, BHBRUER
BRARICHIKRE S, SREEEETIRE—BHT 1,

Table 24. % B M ¥ M % % %
Standard management of CHIZU Forest District.
" Age . ﬁl\% % i Not, s
(yrs) anagemen ote
1 Planting 3,000~3,500 No./ha
2 B4R
s & | T ﬂ%fj{)s ?é&ﬁ), For EEE, REERX 9om
1 st pruning 2
About 1.5m above ground, D. B. H. about 9cm.
20~25 5 1 IR 10% RE
1 st thinning About 10%
(7~10 £ 1) 2~4 [EIfER
Every 7~10 yers 2nd~4 th thinning
%2@&}-{ i‘ﬂ%_t 3.8m (2fH) <HBLV, }]@%E@ 12em (4~F)
25 2nd prunin; Bl
3 g About 3.8 m above ground, D.B. H. about 12cm.
* A ,x N
_ s 3 EEEHT Wk 7.6m (4FD <CHL, BREE 18cm (65)
32~35 3 rd prunin, ChHly
p g About 7.6 m above ground, D.B. H. about 18 cm.
50~v60 & 1 ARIABL 700~1,00074 /ha, 8007 /ha %X x T 5,
Final cutting

No. of final cutting: 700~1,000 per ha.
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CEERE EHHIERT, HFAFLERRLN, BCEIM L LTORERBLFFED Ok,
BEGKRRMELE SIS, i, KA BRESHCRT L TH%, ERAOR L LOM%
EEL, HERM 55%, MMt 35%, BAE 10% LicoT\ 3B,

(EEE) MAFEL ha 7 b 3,000~3,500 AXEEL L, RPAXEALHOFTEDOS - RRIL 50
~80 £ B\ THote A, BFEIR 50~60 £ T, RIPIARIT 700~1,000 &K /ha, BFEFERILS0ET24cm

(8+) < BV, 60 £T 30em (1R) K BWTH5B,

LB, MORBRAETADEITbE TVhWIRE IR OIMEHTH 5, HEEOERI Table 24 ©
EBDThb,

BREsE I fA R

KEHFE

() REAFEIBRERENAKO R, Kell, KEll, Z&N, W5EIIS0o%E~
BE XIORTENO—RRCRE LS D TH B, Thihl: LTHME, RE, Fm3ROBEM
DREKEOKEY 5 3T 5%, BHROERITW 300 £5, BREEOMKLHEEINGH, TOERIL
BB 18 FEFEWBL Lo TR b RBRIC X5 2 b T 5, BIIRRIIZENR, &Lk
DOTRENEEL, FOOBFRE,LRBEC X VIFCH IR, BFL L7y 7BX2WHEL, —RE
L O BRI THA 2 L, BAREEERC X ) B R bhTw3,

CEEEE) KREBEH L LTHATEOREYHEL LT, £0doRERINEBIRTW5,

B OELARITPIAK, MM ¥ Thb, BERCECTERM A FIATE eh ol b B TER
PIRIBRRER R Licied, —RICHEIZRL Ly

(EEHE) SENHBFR, RLDEFFABHEAKRELEL L, ha Hizh 10,000 AEEL A, FOK
3,000 AMEZIC L2TW %, 1,000~1,500 K&\ 5 BIETRRREZI»DOZ L 55N, HEI S
D, THOBRELSDZDT, B 2,500 A%<, 3,000 KEEHEL DTS,

BRL (1930)" OB TCRMKII b 1~2[E, LEILKAEAS (1938)* oFETE, M
FIL LI WTRIET S Z 3%V ERRT0 %, WIETZRKEET™ Tk Table2s 0 X 5 iefifkitEs
B CEORFTEREH LTV 5,

Table 25. TW/IETHRAMEEK X BHRIES Table 26. FEILA TOMIRERE
Thinning schedule of URAKAWA Town Thinning schedule of TATSUYAMA Villege.
Forestowner’s Association. TE R A B
P R EI3 " H
N R AR Age Times of No. of thinned
R iikzdEE: Jic3 = !No. of thinned hinni tree
Age | Times of Ratio " rees (yrs.) thinning (No./ha)
(rso| inning | (g (No./ha)
21 1 200
15 1 20 600
26 2 200
20 2 25 600 31 3 200
25
30 3 450 34 4 200
40 4 20 270
37 5 200
Final cutting 4] GEH)

R ASL 3,000 A /ha, AR 1,080 Afha,
No. of planting 3,000 per ha, No. of final
cutting 1,080 per ha.

AL 1,200 4/ ha,
No. of final cutting 1,200 per ha.
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HREHRRER 195020 ORUNTORE CIXRKESRIE 1 EloRKE (BT 15 £8),
BEEZLLVWREIRIBLVHH, NACERRKELTV 340050,
15% DFETHD L BT 5,

LN CoREkEREL Table26 D L&) ThHb,

H M

kAR 10~

(FB) KOEBH, KEEEHICET 5 RERE C, BRI LD T 2 itbiu i O EAEER (1716
~) rubita A, BETHNERSECBAR SO, WRMENDEIERC Lo THHETEH IR,
ZThd bR XD TRAEXINET B X OAEKRTTICE b NI, TOH LEWIKENE HEX b

Table 27.

BOEOK % o % B oE

Outlined management of HIDA Forest District.

& & YT 7Y HRYAF 7 YA v 7 e
SUGI races Yabu-Kuguri Honsugi Ayasugi Urasebaru
WLEE, o, A
., AN, T,
EARAF, BEM, W®BAM, T, B
ElHEEEE M £ BEEH, TE#H
Object of For mast, round|For electric pole,| For castruction, TEKH
management chipbox, furnitures,| wooden-clogs, wooden-clogs For wooden-clogs
instruments, wine buildings
barrel, public wor-|
ks, buildings
boards.
REASAHL ~ ~ ~
No.of planting(No./ka) 2,500~3,000 2,500~3,000 2,500~3,000 2,000
Closed Age 9~10 8~9 8~9 8~9
faﬁﬁ.?,fr_fﬁ" Ist: 15 yrs. Ist: 15yrs. 1st: 15yrs. Izﬁ?& s Sl b ix
Thinning Age 2nd: 20 yrs. 2nd: 20 yrs. 2nd: 20 yrs. fq on-thinning
ERHE D BT b
T,
Approximately BITbiis o obi
b5 1? non-pruning ” ” Vo
Pruning so far. Non-pruning
1st: 8~10 yrs.
3.3m 2nd: 12~
15yrs. 6.3m
& ~ ~ ~
Final cutting (yrs.) 34~38 32~36 32~38 . 35
REARK | .
No. of final cutting 1,500~1,600 ” ” ”
(No./ha)
REEE
D. B. H. of final 21 27~30 24~27 above 24

cutting (cm)

o0 B, AR
ERBL,

HEEE, REIE

Fﬁ@%,mﬁﬁl

WEER, SEL
S TR

o l‘$O
Characteristics |Tenacious quality, Inferior wood Medium wood |Light and  soft
slow growth. quality, fast quality, good wood, bad-quality,
growth. growth. select the site.

1) Bl SO DEMRIIRRIE L A Y B bt ok, ¥, BRERIEOTE 25

EThb,

2) HITbBERE I ibhThin, —BICREEOTUD OB (6 ~7%F) KT, ZTOHIT
HELTHEAER R T2,
1) Almost non-thinning or light thinning has been done so far because of the sparse planting

and short rotation.
2) Almost non-pruning. Ordiharily a pruning was done in the last tending, and then they
expected the natural pruning.
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h, BETIZAEHCSWTRMEIND DMREL ool,

CEERE) FRyvFERCIZH0T, RENT LD RIFRKE, KEOMELS O R,
Table 27 O X 5 WM X b HRIGE) OB TH S,

(BHFEE MEAARIR, SECL Y RE5MELTHETH S, THIARBHECHENLL, 2
DTRLBOMHEIE L MM OBER DD L X B X5 Thb, BEEREMFITEMCBET
iR L VO ha BHich 600 AT, %@ 3~3.8m (10~12 R) MRz bhi, BED (1930)
OB LB & 1ha 750~1,330 AL B THoteA, 2,200 AR FE THIICLRINT WS, BT
3,000 AIEXAEHEL /LD TWB L5 THDH, ZOHF IR HW L~ FRmENRKHNIh, AEEEL4
LTHERETHREBNLBATH S, BEEESL Table27 KRT,

INE R Table 28. /NEKFEMEEHRE
(FESBHE) B RTRRER R, A Outlined management of OGUNI Forest District.

z _ - 723 . . i Y7 7Y 7 v AF
R LA—BEEO b LickE L. A SfJnGI-rEes Yabu-Kuguri Ayasugi
BROBRZEA, 4 HO BT WG 20 F EERE B, BRH
.y Objective of %f ’ lﬁﬁ Pole, public
(1887) RiEA D &\ bh Ty %, management W 1088 works
(AEEELEEHE CohEd AEKE HEAERHENo./ha) 3.000 2.500
. No. of planting ’ ’
LAV A REMEC L O THDORR LM B R ()
T CHEBRICLTW5» Table28 icwd X 5 Impcr“l’g’t?r’f;em 10~12 8
WBHLSVRILDEND D, 1st: 15 yrs.
IR » M & gng 1 20yrs. anm Tithix
L LN X D P rd: 25yrs. Y
MR B E MR O Thinning 4th: 30 yrs. Non-thinning
(B BIF 150 FELFNOEI AKX L 5th: 35 yrs.
BT BRES YT EE SN, bR BARE g w0y st ey
. . 1.8m(6
B E DD TEB b, WE 20 42 A Pruning —|B & ¥SHHE  |About 1.8m
L7cd DA% 1 RERINKIRIREIRS Y bicx o~ & 1 (yrs.)
. . Final cutting 35~40 40~50
CLRERL, KERWIORERTERDE EHERNo.ha)
No. of 1 ~
Chbh, XML, THAFEVBRBED | Cemgnen | 17000H20 | 1,201,500
. IS E X (em)
LEHRINT 5, D. B. Hﬁrgf final 24~30 27~30
CEREBED AnAFZREE R 2HE cutting

FOMT ¥ AF L\ bbb O, HHERFTHK
BUwoT, —BREEAM L LT3 E0ETh R0, MHARES,000 48T, BITHIX
> N =1 ~ C.

F, FHEEAD & b TH R IO TRAMICHE f‘fj"d‘“ , BR&EE T.2m (4BD BB LT

bhTWnb, TIRAFIA I AFCEXTRE The So-called ‘‘Ayasugi’’ has a good quality

. . . N and grows just moderately, and so No. of planting

DB, MRS LV OTHER, BRMM, B is about 3,000 per ha. Pruning is carried out
BRI EAERMERIRTWS, 2 times, and clear length is above 7.2 m.

(B MEAART 1,200~2,000 ARE T, WMATHEEM, MfErT5, 208 30 £Z550
LRERIEL T, BROERY DRI AB I b 40 FAETAREL T2, FBT®7 ~
10 E1~.2m (3~4R) I THEIEOKITLER I\, F2EIX3~5FEF TR\, 5.5
~7.0m (3~4f) O/ r—RFRLTREEAL, MIRIZF1IE 15 FAEMBARDON 20%, F 26
I 20 ZERTHAY 20%, 553 ENT 25 FERTHE TR 20% R Ty, ELITERE 27~30cm (9~10 ) 1T
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T5% 30~35 ETHRBIRI T Lbb B,

R TIAF ORI 50~60 £ AHTh %,

BYHkEE

(HidtE) HARR LSEEOKIS LN, THES L OLEREO—HOHIRTH %,

KM+ 7y 7 CEEB, 4, Bk, EBSOEBMCERINDS, THBIERBOREE, HARDOTEAR
BHLT, LOMBAMN, —BAM L L TRALLORKE, BXE, &R, TECRTFLA TV,

BERE BEFEAMOWHEELBREEENEETHS, REIEFANOANR, T Tha4, B
BobLORBAMCHGOR, EHOHBIAMIERE LIS, RIMIAF 30~40 §, /% 40~50
FEThH5b,

(REEEREED MMABUT ha H7ch 2,000~2,500 A ThHB, HITHid e/ FILI T inbh B TA
FAze B iobin, BRIBHHERIOLD S E h B vbhichote, RORSERL 18~
25em (6 ~8~H), #EIX 15~23m (8~12 ) TH 5,

KB

(HigtE) #HERETEARBIT ORBEKFEL, BE)O LFHbH ©, R E HEMI, SERIB
WOHIK T, KERAFFAREOE TH B, EHROBEHIIEMER (1751+) XL i v, BBEM (1789
+) CEOBRBBGEIC X VKRR L, AERSEKIBEER 29 £, BERZLUKTLH B, AKIKER
BERBENOWHET L v B iebhvieh, WKERTHDO T 5,

(EERE AKDOEIDHE YR, A, WTH5HH, HAOEIIWTHD,

Table 29. AREMIEDO RN (EEHE) AFeErl, MEAEREL ha
Thinning schedule in KITO Forest. Bie ) SINT 500 KEETH %, BAETIE

# Age i {‘E’E?EE% ’Eﬁﬁi T 2,000~2,500 K ThB, 1L, KT
(yrs.) frequency perEeO/Sage EERLE0 KL BWDLZAHEH B, HF
15~20 1st 20~30 D X\ 2 & HTIREE 3,000 AL 233 T 7%

25 2nd 20 bhT\nb, —RIEKITHIXE Z ebitv, b
30 3rd 20 TR T~ FEEZ AT D LRI E T e

nNTw5, RS HFE D R oo\, 10

~13 FEZAHEY Y DDOVTIR 10% BEDOATF I REIhbhAZ b5,
| MMRREAT 5L EOEEE Table29 OLish ThHB,

RERHA X |

BRI

() EMRHETS LOCERABR—HChbisRIRT, SRLZBIAFOEFCHEL, 350 4F
LR & O CTHARME,NFER L, ThUBR—BEREEIBRA L IO, HikmBEScEsD
h, WhWBAENE LTEBRCREEND D, —BHdLAM « At HCS < HEh 5,

(CEEBE) R LT oA OBIAM 2 E BB TS, + € AF L —ICHE LR TL
HFHEIER SN TN 52, BEC X 2BAMEARRE L H\EDOT, BWEAH OBMIE T
< HvndboTe CHBRAETIRS K, KERINT S Z 3, MAIND Y, KT vniidbigs
OHEEENERAM L LTT T3, L, BFERAFHCH L T—RAM OBE05# ML >0
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%,

(EEEE) SRUBEMEC X ) BRIh, Htu—BARBE GifE) 2BIiktwn, Ffdgd 2~
3EIRHEY Lichd, BoRREREEBR LEMT 5 2 258\, MAARL, #1X ha S 750 K
EBE Lictvwbhs2, BERL (19300 OFETIL 1,500~2,000 AT 2,500 A&7 Lidix
Vb, IWH (1950)%Y DFETIRE Y i 1,500~3,000%, MEFTAEIT 2,000~3,000 & & I h
Twdo Lo L, Wi BERIEREDHOIKEIIIHIRTIL 1,000~1,500 ADBMEA KA I T5 L5
THHIIVI  HFTHIRERB I oo Twiny, 30 ELVBRITRAAEECHEL, THEIABREKL,
HHEZBRCLT 60 £ L RBLIND, BRICHT—BROBEMEL Table30 DL B D TH%,
FERIB ORI 72 O HIER S 55 £T, RIIABUL 400~500 &, MEERE 450em, BE 23m
{BWTH5bH,

Table 30. Bk B # ¥ o [ (kK X #¥
Thinning schedule in OBI Forest.

Mm% | e AR

Y L ey - {5 #
Thinning | Kind of Age N Ba
. thinned | Ratio Note
frequency| tending (yrs)| trees | (%)
Ex 23
Ist  (Improvement|15~20 - - | KRBT
cutting

2nd | B loonaol 120 | 12 | ZAM - BOMICRIE

Thinning General log or Saw log.

40 E£EOHBH (WEERE 34om L) 3FFEH L L,

ZTRUT O DE—itt L35,

3rd ] f& [30~40 130 20 | Thinned trees below 40 yrs. are used for general
Thinning log, and thinned trees above 40 yrs. are used for

ship building. (above 34c¢m D.B.H.)

E3E RS

EREALIEOEE L LT, £LD2/ 4055 LILEIBE 2HTRR, TORDEDDOBEIC
DVWTHRABEESHMTHFALIL B Y THD, HLAEILEERN RN ORI OV LD T,
ERENOVEREHINIEENL T — 2 DHERPIc, LT, BRZORNTRAINS B
DIFBBRTL %,

CZTCIRREARTRAIRATVS, BEOIVWEA A IERE 7 v ONKYEEORE LT AER
MHRD 2 DO FEERBIRTHZ L LT3, LR OoTRED BEARLIUE, $5HEOEMCIOT, Y
RIIICHE LT D M AT E 2 Telhhudle by,

ek, ZOHBIBIBCRW RN OERNCE S L TERE DI 5O T, RENLEZR
RO 5 EEE 4 BT E A Ao B R, '

A. MEERYERE: UCHEERCIS3 0

COHELE I EE 2 MR 8D THD, KEF - RERBBREC 20255 { OEGHOUHE
FT, ERROHEREERLESL L, HchrbbTR—DOBEERELZRLTLIVWTHS S L\
52 LD\ TIRE 5 B 2 ST R L,

L UERAR ST, EERSER L HHEE2ACLRE0T, BEREEBC A—HERV#5
Gl v’ BREYTARER LIV, RA—EEHEOMKRESOBMECORTIR VLW Z L NHE
MOCEZ bRty LR D TEFCHIe2TUL, ChicBL T4 BRE21E0 5 RNERS B,
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Table 31.  EWNAPHWSERZEE L L-EERKRESE

Tentative thinning schedule based on average D. B. H. of stock after thinning.

A * |4 / * 7 A o=V h 7T o=
TS SUGI HINOKI AKAMATSU KARAMATSU
E B | s | P BIREAE | B B BREAR | P B\ BREAE | FE B
Average | Reserved | SfigERE | Reserved | #if5EE%E | Reserved | #ififEet | Reserved | fEifSIEEmRE
D. B. H. |trees after| Average [trees after| Average |trees after| Average |trees after| Average
thinning | spacing | thinning | spacing | thinning | spacing | thinning | spacing
(em) (No./ha) (m) (No./ha) (m) (No./ha) (m) (No./ha) (m)
6 2,931 1.8 - - 4,626 1.5 1,713 2.4
8 2,626 2.0 3,309 1.7 3,141 1.8 1,583 2.5
10 2,364 2.1 2,658 1.9 2,205 2.1 1,444 2.6
12 2,037 2.2 2,174 2.1 1,652 2.5 1,299 2.8
14 1,745 2.4 1,803 2.4 1,297 2.8 1,149 3.0
16 1,503 2.6 1,539 2.5 1,051 3.1 1,000 3.2
18 1,297 2.8 1,329 2.7 879 3.4 847 3.5
20 1,128 3.0 1,157 2.9 750 3.7 719 3.7
22 990 3.2 1,018 3.1 645 3.9 613 4.0
24 872 3.4 903 3.3 567 4.2 529 4.3
26 774 3.6 808 3.5 502 4.5 486 4.5
28 693 3.8 728 3.7 449 4.7 411 4.9
30 624 4.0 661 3.9 405 5.0 361 5.3
32 565 4.2 601 4.1 367 5.2 320 5.6
34 515 4.4 548 4.3 334 5.5 288 5.9
36 472 4.6 500 4.5 316 5.6 265 6.
38 434 4.8 463 4.6 291 5.9 -
40 415 4.9 432 4.8 269 6.1 - -

(1) ZOERHIMRET - RERRBIC X 5 HRFRED 5 OFD S DIT L oF,

AF DB - MRIRMTF, b/ ¥ DRBHYT, 7oA~ [EFHST, 2T < BN

@2 FEEEOMKROBRFEALL, FNERENKOFEREERL ha Hich A bESER
D ha Sich KPEIA LA X DAL Z L CRDZDOFEH & Dz, TR LA T <V ix V5
BEEYEEL UTHRBININEROMA & & 0% L D,

8) PHEIMEEENYT 10,000/ AK CiE L, _

(1) This table was prepared on the basis of the yield tables in the following districts by
Forest Agency and Government Forest Experiment Station; North-Kanto-Abukuma district
for SUGI, Kiso district for HINOKI, Iwate district for AKAMATSU, and Shinshu district
for KARAMATSU.

(2) The number of reserved trees after thinning for each diameter-class is the average of the
values for three sites which were calculated on the basis of the average D.B. H. and tree
number per kg in the yield tables. For KARAMATSU, however, it was calculated according
to the same method by the yield table which was based on average D.B. H.

(8) Average spacing was calculated by +/10,000/Reserved trees after thinning (No./ha).

LLEOFEEL, hAEOD L 5 KL OO L WILEKIC 35\ Tk o TEFI ik L Bbh
%o

B. iEmaikeer L CHMERC X530

ZOFBRE IBEC BRI EEY, FROFEIBECREENLLATWEDT, BIEEEREL L
Hich) ODBEARFLHALO VAL L b LT, BRENCHESINSHEACHACONS & kg,
Fl—4E  HEORMEZIES OWEC DD DT, ThHTAHENTHRIMEL RS,

"MOLLER D= — = v b v e DINVERIIRE & ha iz ) OAR Y 5 BRICSEL, MO LWtk
BEAERALTHD, 1F) AOKRERBRATH LS ARININERLRAUERNL LR T05, L
LbHED &5 KL DBED IR WHF b7 D TR IR AF, 7h <Y st LGRS hic i



Table 32.  EMWAToMELERE L LcTEMEREER G )

Tentative thinning schedule based on average height of stock after thinning at moderate site.

2 : = 7 * 7 A = v h T =V
SUGI HINOKI AKAMATSU KARAMATSU
B - | iy ¥y ¥
(1) BAAB | ginap: FREEAT | napge BREAR | g BAEAR | ypapen
Average height eserve (s) eserve (s) serve (s) eserve (s)
trees after H/S | trees after H/S | trees after H/S | trees after H/S
thinnin Average thinning Average thinning Average thinnin Average
g spacing ; spacing spacing g spacing
(m) (No./ha) (m) (No./ha) (m) (No./ha) (m) (No./ha) (m)
6 2,587 2.0 3.0 - - - 4,750 1.5 4.0 1,750 2.4 2.5
8 2,213 2.1 3.8 2,261 2.1 3.8 2,744 1.9 4.2 1,520 2.6 3.1
10 1,868 2.3 4.3 1,742 2.4 4.2 1,708 2.4 4.2 1,300 2.8 3.6
12 1,557 2.5 4.8 1,415 2.7 4.4 1,151 2.9 4.1 1,090 3.0 4.0
14 1,287 2.8 5.0 1,165 2.9 4.8 829 3.5 4.0 920 3.3 4.2
16 1,060 3.1 5.2 978 3.2 5.0 633 4.0 4.0 770 3.6 4.4
18 884 3.4 5.3 830 3.5 5.1 495 4.5 4.0 630 4.0 4.5
20 738 3.7 5.4 694 3.8 5.3 398 5.0 4.0 500 4.5 4.4
22 623 4.0 5.5 584 4.1 5.4 328 5.5 4.0 390 5.0 4.4
24 533 4.3 5.6 490 4.5 5.3 272 6.1 3.9 290 5.9 4.1

(1) ZORIWHERC X B d 0L AR X 2T,

@) zoFERI TR EBT b0 LT 5,

(3) BHWEMEOMMKRBOBEART, FNBERMATBOTHRAFEEEL ha Hic v A0, ZUBEEO ha Hic h XBEE2 S L D RDdF-, o
Ly 7~ 3 PElEeEEr LCHREINCNEROMA T i Xol,

(4) FPEEEROEEIT Table 31 L[ UHER XDk,

(1) This table was prepared on the basis of the samejyield tables as used for table 31.

(2) This tentative schedule was prepared for the moderate site.

(3) The number of reserved trees after thinning for each height-class were calculated on the basis of the average height and tree number per
ha in the moderate site of each yield tables. For KARAMATSU, however, it was calculated according to the yield table for site II, which

was based on average height.
(4) Average spacing was calculated with the same method as used for Table 31.

(0¥ % EEAT YW
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£TIL, HS5EF2MHTHRRALIILC, WL LERRZEERY O OTHL I ENRBD LS TH
o MR EHETHIIESBRKPERED, TR AOFEREOBRMC, KIBEERET S LW
Hrieh,

Table 32 (XEFIC L O TRHEDEE L HMT5 1 FV ARDEL2 HE LW Thb,

B4 MRICAT B 3CACOBMER

bhvbhil, RO OEERELRERND BN THAKRYEET D LDOFENIRIATELEED S
BT rEMOk, ChbOEBCIDOT, A—BRWIE X ok ksis { OHS ity b—GRMRIC MK
BRERTHZ 2 TE D, LD T, TOMBREEORREO>THREFETHE, BRET5HKD
HENHRINDIZTTH 5D,

L L OMERIES R L THRNE THAKREAEET 50K AHN, BENLIOTHLEMLES
R HEET B BIORBRIC X &dhidie birvs,

RE2 X, 7hH=Y, #5=Y, A¥, e/ FOX, RORBLLEEARXEREL LT, IAEE
REGEEY 2L, BEARCSWTRBRLZHBRLI Y L L, BPCERE LR ZDOER Y 2L
NS LR ‘

R AR X OMRRRICH L, BEED ) OURFERARROHBREC 2725 ERY
E2B0\0) e EREL, MEMOBRENBERLIISH T50% B L 75 UARBRB S ERN S
F0L LTRERI EEEAALL, Tihbb, WhRIHBHRE—HER, TWE, HOKIHHWITK
EIE—ONRKREETEL, B2, FIEOHBHEY ) 5dDILAFR L KD HRBEVEEL
5 L, .

R TR X EMDT 1938 7 4 < Y EREERBHERE L, BELRER X OCEERMEC
DOWTENEMEL, ¥EELD T <Y RAEYSBIRICOW TR L I8 2 /a0l 2 LI DWTik
TTRBRICL B THB,

PRI E ORI I ATERRO X bO TEEL Z L2 RAL, HLRBHELREL W
%o

20 BRBHEBINT O b, BEOBWEMEC LIRS KOO LEMEN BHINBZ LICX
D, RUDTAMEIERINDTHS 5,

3bHA, THIFPFTLT MoLLer XD TRAINTWHERERERIC LT LrDRMT LIS
ERNEMEZ IS Lisdhidiebinu,
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E ™

IR, R EDR DL IERLEMTHOT, LOBER L O>TEEINDIAMOHE, HLUKKE
ILKREND D,

T OWATTIEE, B - e & OMARDORERBE X T % HRER MM AR - BATH e & OFM
B IO THRIN DT Tlel, BEEEOEES, ThicBi B I3 THABRFNEHI L 2T
ZEDAEEANMOEE - KEIXPHH, HOMBEPHERLLIOTIEDLL D THB, Lo
T, 16 HHELSE, BEC\W 5 E T, HRAFECRE TR LA BESEOMERENREINTWT,
CHhEBEELCGRFFZINZ DT TEESH T,

EHT, K AROLMEBML, THEEMCRN Lisa s, RRCHET »5mn cEE#IE:
ERL, Thicd L30T, BEHRLDOIELOKRERIC T 5 HIEKEES R L TREROAE LB b
2L, Zhiciste 52700 T, AT O, 5ENLRD2T5,

FEIMTIE, ERMBINCHROFEMES, 18 MEROBENRRE, F2E THMNHER, £
3E EERMEME, Wb ThRE L

HIETIE, FAY AL RFYT—7 AFYR BT 7V A AVFE - 74YFVFE 75V
AT AY A EOEARAKRT, HHDSHE TRELTEMREREBRIOCHERL, Zhiks
FIHIHED D7e 2t b THMMANCEE LT, HROMEREZHLMCTR L LI, F2 « SENOHBNR
F~DEFHEE 2 1o,

23X, EEABEIKCOWTHRB L, BRI, 1 Yiknwt, RORRNERCI>T, KE
LCBHIRRTS - L e a REFAT2FIARMKS, BARBAENC S Thich, ThHLLRREREN
FRRLT, EHNERZADLND X 5ot 1 BT, T TEES2ER L T3 EENREIT
bl BEKOLT AL, £LL T/ r—20RERBRPHEOHEC LB bONERL, FEHOxE
NELDTCHBOBMAMBEREL T D, EEHZX, ThErH/ELT LTHEICHEN T L LD, T
PR HEH L, DU CRIBKDRE FED LA ME LT REI Y Lic, = OMBGE LR T2
TR, FEEDCELSETINTCENY TR, bAETIRECESL X T, BERERLT
WiehDTHB,

Lol Zhidh 5o s RAN LEKEKRECIETL, BIROKA I EEC I >T—ELTHS
¥, FhZOREFEFZEBCELAINCTL, KTOBBIRBZOMOIEC L 2T, A—EOMKRTH
MRBE (&) BHEN LI >THbh S S EHIh S,

RO B, & L, BHENERDO S LICERINSIIKOENENOEELYREBECIHDB I &
ThHHETE, TOHNRZERT 2R, BHENERRCERY S HEORC LOTUL, RREHE
EREHLICTE L LI, EERNCHEANELREDREEZH LT L,

ERMERICATE L TOBMBBIL, fERD X5 KB XS TRBICERLEIINS ) & LIELN
KENLMBRIND DT, ELDTHHLINBZ L Litd, i, BRHEORLDER, Thbbl
B TR - R - THH - BRNOSERERPLEE - 7R - BITS - MfERR L L OBKFEROEHICS
WX, ZOBEHERLXWHLMT LT,
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$B3FL, ERNGFROBROER L ZOXEORY, MEBEORERE LBAE L L EFMCHEMNL
THEE R N 2 7,

RIRIER U CEENRE 2 F0RE LCREE, BROEE, LA TUIAREBEEOLRWR XD
T, BUEED D DXL - HERAFOMBEREEN LSBT 20 e 05 HENHRE 5, Thid,
Mtk DRREEN, HERINERD S 3 JIETHEL, MEMEOMPORETH Y, & ARBROBR
THOolh b ThHb,

Z OB T2 B8 DEEDRRLBNIHTE L L bk, BRENKC,

(1) fEROMEELERBM D 2 vk (Mouer (Fig.3 £f), Wpemany (Fig.2 2/),
Z DI L)

(2) 15EEWDHBE L DRBXERY ThBHRADOHE L INERIC O\ TORFE  (Baxer (Fig. 4
£M), Lancsaerer (Fig. 5 B/, KX 32), BRI 1EEEYI b2 b cHELAER L OBR (F
B B3R 108) 1K k5]

(3) 7A=Y ATHROBELBRBIL D 2 bhicmPR oK Lic7 » < BERB(Table
3B wX5)

(4) IARBEDODLH ) RAERORMNER (BEHS L) KL 5REOMRT (EEL (Fig. 6~
11 ) 1t 5)
¥, HEOHEND TA—OHALTIX, MIROESK 2T, MM S oA R OH RINE
DOREIL, ARNAERDD LiXbriwv] L T58ER, ZYUTHS L) BIE DDA,

DL, EBOWERTH LI BHEROEST L oT, BHEOREERCENRDD LV 2R
T EHMH LU, FEROMBERL, ERXRIhHEBORE I LHELS B, KifleEdsZ
Liel, BRI OCREIABELHAETHIFRCLEDN, ERNCHEIBE TS LiTid,

EEMERCIL, WERLOMHDEEAKY ED5HE, REERTCIBELERLTIHE,
BEERAHAEREL TEHEREAARINTED, RBEORDOBORER B OHEIMREINT
Wh, EHRL, ThBEFEHECEN L TRISERRERE L.

£ OO, FIMOMBLERL L, BENRELERCEST, F4ET, KROORERB L
CHEEREYRL, £557T, BEOENOBINCR X 2HRKREBRL BRI L,

EABTE, BAZEZTHL, HOVHSELCRECET S COAFRRY, 6 DORBEHIT
T, FOERLNBEEEERL, FRIFIABEBCOVT, L OEBEOH/EELHRN L,

DER, ABEEDOD L LB LR, Remeke OIABEOR,

’ log N(max.) = —1.605 log D(inch) +K
bl ot N(max.): acre Hich BSAK, D: FHRKOBWHEER (inch),
K: Bk oTx 28R
&, ThEohD>TEHET% stand density index (SDI, Y REEHRED 28, HOIBELAHTATHS L
E2 T, ARETEERBECHEAF - 7Th=Y « b/ %+ 37 =Y OEHK, T\ LERCGEWKSD
HIEEE 22T, RAKBFER (46 *—IBR) HH LA,

¥, HMADAEEBECOWT, HELEOCR, BOW, LEERLOMOERL, YABELE W

5 BRI R IRE L,
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EHEETE, EEINBAKOHENERL LT, WEERE, THE (MO E), FREE 7>, KT
%, BERVEETHHC LEERL, 2AEPMOTREEDOLAVICLDT, Thbiy 5Eb5Hh
FERE L1

TR EDT, ABEDODACK & b7 KA I LU BRDORRMR L AEME LB D2 L, BkiE
HBOEEHRC LAAOT, NEINIAKOR L BEERET 5 ORLELREBRRECHT 5 TKE
# (52 *—UBR) ELDLAT,

REBRIEL, BEOHNTH 2HANEY LK) OWBMESY BEe LT, HEAAR, wmEpEL
O R (TEO LA, MEROBE BREAKLMMER), MIROKFE GBREK), MEREELITIIED
BLLEIDOTEEHHODT, ZhbEHRFEHILCHFMCMKKRLT, ECBCLTKEA4ALZERLD
D, WANE S I dhEER LI,

DR, RFREBEOLRVRIDTABEBENE S BN %, I FWRE4E TR REINEkE D
full density DHERHHRD, LIAEEEREORAARBERERYEREL LT, brEFLAALE
T & O EA MO IR DEFID b AREE S (Fig. 25 B %88 L,

= DARBEERBIC L >THih kB A B LT, BRERNTER (BN A - BR - 24t - 78
- F1), BEERPHR GH), PEEAABRREIRR (BFK - F5), BEEEIRR (Ra
(B) - BE-/NE-EE - B - KD, BEREMFR KIB) o882, Wihdiido+KEH
LBEELT, HOMELBEUHORMTOLDZ bk, EHDTH LS MITLI,

LT, BORDOOKEHBEC Licdd ) HREREROBHMY 52, MROBEHLWHECT L L
.K,%EW#O%ﬁﬁ%Kﬁ&DEﬁ%*&tOka%,*ﬁﬁ%ﬁ%tha&tbiﬁa@@%u.
%&KIOT%%%&Bhkb:a%Kﬁbf,m%ﬁﬁﬂiﬁ%ﬁ<i*$ﬁ©§%ﬁ%Ltoit,
EEEE L ha Hich AR L OBRIMAIC X O TERDL DML 5 HOREDTROT, ThiTMfrE2X
AT B0HRY L BESh, EERIMHOL ORI (Table 31, 32 BH),

BB T 5, CAZOMERE LT, HNL THHRERENCAET S o OFELRET,
ED X3 R LTGRO EREE 52 2 102, A SIXABENLERECIES S ARBERR
b, KODRERIVEEBEYRITTS L LI, KAOEBARBNERK XoC, TOREMT T
Bhteobdk, L) —BREELYEDLILEDCSD T LEYHEHALL,

THhERETAR, ATEKLE, ok dEELHLE, BITEMICOWT, 4 CHRETERTIRLD
FE X O TRE SN s s  OFRLERIC MR AEZ ML, REBRLRBENCTEHTS L
Lhie, REROMM LR 75 BHAREOR A ZHERL T, ARERINDHARBRERLOTHK
SEEREYER L TAERNMENT Ch TV ARBEHALIICL, BB OB L ERERCESH
T, EEEHEEC T 5RO BRNER IR T 5T H IO TOELH WO L, Bilk X
TR OB & EMRC BRIt mE 2 52, ¥ RO CREA ECEFE LI DTH S,
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Studies on Basic Factors in Thinning
Katsumi Sakacucur*

(Résumé)

Thinning is one of the most important techniques in silviculture, and the quality and size
of produced timber are greatly affected by the suitability of thinning.

The method of thinning varies not only with such factors as tree species and natural
conditions, and other silvicultural techniques such as planting number and pruning, but also
with the manager’s will, the kind and size of timber to be produced, cutting period, timber
price and worker’s wage as affected by the social and economical situation. A tremendous
number of reports have been published on this subject since the 16th century, and it is not
an easy matter to look over all of those papers and to discuss them.

On the basis of examining in detail as many previous papers as possible in this article,
the author studied the practical thinning methods in our national forest and prominant
private artificial forests, discussed a number of important problems in thinning, and then
established a unique guiding principle.

This article consists of two parts and five chapters. The author examined the problems
in -thinning discussed so far in Part I, which was divided into the following three chapters:
Chap. 1, the historical development of thinning, Chap. 2, the qualitative thinning, and Chap.
3, the quantitative thinning.

In Chapter 1, a historical review was made about the thinning techniques which have
been developed in Germany, Switzerland, Denmark, England, Finland, France, the United
States, and Japan. In other words, those techniques were examined chronologically, and the
problems in them were extracted and arranged systematically. Thus, the background was
established to discuss the thinning techniques from a methodological point of view in Chaps.
2 and 3.

In Chapter 2, the qualitative methods of thinning were discussed. At first, the so-called
“‘utilizing thinning technique’’ was empirically developed in Germany, this being the method
of cutting the trees that might wither to be left. Then, this technique developed into a
nursing thinning technique, and the latter got much more scientific. In this first stage, a
qualitative thinning technique was established on the basis of a tree-class. The classification
of tree-class depends mainly on the condition of crown and the quality of stem, and many
systems of tree-class have been proposed by researchers or foresters in various countries.
The author classified and reviewed them in detail, and then examined their characteristics.
Those systems were classified according to the difference in selecting the trees to be thinned.
The qualitative thinning technique based on a tree-class has been quite popular in western
countries, and has also been in the main current of thinning techniques in Japan.

According to the author’s strict criticisms from several points of view, there are the
following disadvantages in these qualitative thinning techniques. The classification of tree-

class varies with the person who carries on thinnings and the selection of trees to be thinned

* Chief of Silviculture Division, Government Forest Experiment Station, Meguro, Tokyo,
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should be influenced by personal subjectivity. Consequently, the grade of thinning (the amount
to be thinned) varies with the stand composition and other factors even in the same kind of
thinning.

The object of thinning exists in the quantitative and qualitative improvement of timber
production under certain managemental and economical requirement, and it is very clear that
this objective cannot be attained only by qualitative thinning based on a tree-class and that
there should be a necessary development from the qualitative thinning to the quantitative
one.. The tree-class for the quantitative thinning should be simplified very much, because it
is free from such an unreasonable requirement that the tree-class for the qualitative thinning
is éxpected to satisfy. In other words, the latter is expected not only to serve as the standard
for selecting the trees to be cut, but to make the thinning quantitative.

Regarding how to select the trees to be thinned, moreover, the author discussed the
characteristics of various kinds of thinnings, such as the low-, crown-, selection-, quality-,
mechanical-, free-, group-, pruning- and racial-thinning.

In Chapter 3, a historical development and basic principle of the quantitative thinning,
and the methods of determining the amount to be thinned and of selecting the trees to be
cut ‘were reviewed and criticized in detail.

The quantitative method in thinning results from the concern about how the total volume
yield per one unit area, including thinning and final cutting, varies with the intensity of
thinning, namely, a stand density. The effect of the thinning intensity on the total yield has
been a pending problem for a long time since the earlier stage in the development of thinning
technique.

After examining the results in many previous papers, the author came to the conclusion
from the following evidences that the total amount of yield, including thinned timber, for
the whole period of production is not significantly affected by the intensity of thinning. The
evidences mentioned above are as follows:

_(1)' The conclusion from the experimental results of the comparative study on the
intensity-of thinning, according to MéLLEr (see Fig. 3), Wiepemann (see Table 2), and others.

(2) The relationship between the density and yield studied with one-year crops, according
to Kira et al. (see Lit. 108), and the hypotheses of the relationship between the density and
yield for trees, perennial plants of a sort, based on the results with one-year crops, according
to Baker (see Fig. 4) and LancsaeTer (see Fig. 5).

(8) The conclusion from the experimental results of the comparative study on the stand
density, according to the data obtained at the permanent experimental plots of Japanese red
pine (Pinus densiflora) designed by Nakamura (see Table 3). )

(4) The results from the periodical analyses of growth in the natural stands of Japanese
red pine with different stand densities, which was done for each group of tree height,
according to Saxacucur et al. (see Figs. 6 to 11).

As mentioned above, it is clear that the total amount of stem yield is not significantly
affected by the intensity of thinning in the ordinarily managed forests. Therefore, the key
point of thinning will be to establish the method to produce a given size or quality of timber
not by controlling a cutting period, but by controlling the stand density after thinning. Thus,
the quantitative thinning arises.

For the quantitative thinning, there are a number of publications describing the method
of determining an appropriate stand density, according to which there are the methods due
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to yield table, to diameter breast high or height, to basal area, and so on. Many practical
procedures have also been proposed for each of those methods. The author reviewed and
criticized the advantages and disadvantages of those methods and procedures in detail.

Based on the discussion in Part I, the author analysed and discussed the data collected
by the author in Part II, which was divided into the following two chapters: Chap. 4, the
theory of growth and the structure of production in stands, and Chap. 5, the thinning schedule
to meet the aim of management.

In Chapter 4, the growing process from planting to cutting was divided into six stages,
by which the growing process of trees was discussed in detail. The classification of stand
structure was reviewed on the basis of many previous papers.

On examining various indicators for stand density, it seemed to the author that the
following was the most suitable to indicate it; a stand density formula proposed by REINEKE,

. log Noaz= —1.605 log D+K,

where Ny stands for the maximum tree number per acre, D for diameter breast high in
inches of average tree, and K for a constant due to species, and the stand density index
(SDI) which can be calculated using the formula mentioned above. The maximum stand
density formulae were derived for the following major species in our forestry, based on the
data obtained in unthinned stands or the stands close to unthinned:

Cryptomeria japonica: log Nonar= —1.6307 log D+5.5010

Chamaecyparis obtusa: log Nmar=—1.3563 log D+5.1365

Pinus densiflora : log Nonar=—1.6383 log D+5.3330

Larix leptolepis : log Noar=—1.7273log D+5.3773 (in meters)
Concerning the structure of production in stands, the increment, amount of leaves, stem
shape, production efficiency and other factors were examined with reference to the stand
density.

In Chapter 5, the diameter breast high, tapering, density of annual rings, knot, clear-
length, and crown ratio were pointed out as the important factors to indicate th,e quality of
produced timber, and how those factors vary with the difference of stand density during the
period of production was examined.

Considering the growth pattern of stands or individual trees, the following ten important
relations were recognized among the factors in connection with the determination of thinning
schedule, which is necessary to control the size and quality of produced timber according to
the managemental requirement.

(1) In the stands over 60% of full basal area, an annual increment is not significantly
affected by the stand density. The total yield (final yield plus thinned timber volume) at the
same site is also not significantly affected by the thinning intensity, within an ordinary range.

(2) The total volume per one unit area increases with the increased density and comes
to be constant above a certain density, with a height class. With the increased height, the
density, with which the total volume per one unit area comes to be constant, decreases. To
produce the timber of the size and quality to satisfy the managémental requirement, therefore,
we must control the density by planting number or by thinning.

(8) Comparatively small basal-area should be adopted for the case in which the increase
of diameter growth is desirable even at the sacrifice of final yield.

(4) Comparatively large basal area should be adopted for the case in which we expect
to increase the final yield and to get less tapering timber with longer clear-length. In this
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case, however, the diameter growth should be much smaller.

(5) The planting number, time for the first thinning, intensity of thinning in the earlier
stage, and cutting period are very important factors in controlling the quality of timber.

(5-A) To produce knotless timber by long cutting period, the trees should be grown to
have 50% of crown ratio and 4 to 8 meters of clear-length, in as early a stage as possible.

(5-B) To expect only the increase of timber volume, say, for pulp, we should adopt
the stand density with which the total yield comes to be constant, and also which should be
for the smallest diameter necessary for use. By so doing, we could expect the best growth
both of diameter and volume.

(5-C) The earlier thinning or reduced planting number will be desirable for the species
sensitive to light. Trees of those species have much less crown ratio with the greatly
increased density, and such a crown ratio is not recovered by delayed thinning.

(6) To produce non-tapering timber, the increased density should be necessary.

(7) To produce the timber with uniform annual rings, it is necessary to plant many more
trees and to thin more times.

(8) It is ideal to repeat the thinning as many times as possible, but one of the standards
for the thinning time is every certain increment in height, for instance, 2 to 3 meters. To
miss an appropriate time for the first thinning mentioned in (5), the whole schedule of
timber production might be fatally affected. Within a certain reasonable range, however, it
will not be so affected unless the mistake is repeated with regard to the time to repeat
thinning or to the intensity of thinning.

(9 To term the sunny crown above the layer with the maximum leaves and the shaded
crown below it, the latter hardly takes part in the stem growth.

(1) The ratio of stem increment to total volume increment (stem+branches) increases a
little with the increased density.

Considering the market price of forest product (timber), the thinning schedule will be
determined by the planting number, time for the first thinning (to control clear length),
thinning intensity (to determine the trees to be left after thinning and thinned trees), method
of thinning (to select thinned trees), and the interval to repeat thinning. So the author
discussed these factors in detail, and studied the thinning schedule in the light of the ten
important relations described above.

Then, the author studied how the stand density varied with the managemental require-
ment. In other words, the stand density index was examined for the practical examples of
yield tables for our national forest and prominant private artificial forests, based on the
standard lines of maximum stand density for our major conifers, which were derived from
the conception of full density by Reineke (see Chap. 4).

The curves introduced from the stand density index are shown in Fig. 25. Examining
these curves, we note it is very clear that the characteristics of their thinning schedules

shown in Table 14 reasonably meet the managemental and economical requirements when
viewed with the ten important relations mentioned above in mind. Those thinning schedules

are the dense planting and short cutting period system practiced in YOTSUYA, OWASE,
ASHIKITA, NISHIKAWA, and OME districts, the dense planting and long cutting period

system in YOSHINO district, the medium planting and long cutting. period system in our
national forest and CHIZU district, the sparse planting and short cutting period system in
TENRYU, HIDA, OGUNI, MIYAJIMA, NIKKO, and KITO districts, and the sparse planting
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and long cutting period system in OBI district.

Then, the author clearly explained the basal factors in connection with preparing the
thinning schedule according to the managemental requirement, and the meaning of thinning,
on the basis of which he established a reasonable and simplified guide for thinning. The
stand density table was prepared based on diameter breast high, because it was clear that
the relationship between the mean D.B.H. and tree number per hz was not significantly
affected by the site. On the other hénd, the relationship between the mean height and tree
number per ha seemed to be affected by the site, and so the table about it was prepared for
the medium site.

Finally the author discussed the following problem remaining to be solved. Here the
thinning schedule to produce timber according to a certain requirement was inductively
prepared as described above. In the future, however, the procedure should be much more
improved with the better understanding of the growth and production structure of stands
through the experimental results on the stand density, and of the physiological and ecological
characteristics of trees.

To summarize and conclude this article: The detail review and criticism have been made
on the thinning and pruning techniques, which are the most important in silviculture, on the
basis of many theories and various practicai procedures which have been in use in Japan and
western countries. The thinning techniques were classified systematically, the faults were
pointed out about the qualitative thinning based on an old tree-class, and the advantages of the
quantitative thinning were explained on the basis of a modern theory on the tree growth and
of the production structure of stands. Based on a great number of previous data and
experimental results, a practical guide of thinning was established for our major species.
The theoretical discussion and clear-cut practical procedures of thinning set forth in this

article should make a contribution to the scientific and practical improvement of silviculture.

Conversion Factors

‘Japanese units used in this article are defined as follows:
Length 1 shaku=0.3 meter
1 ken=6 shaku=1.8 meters
Area 1ch6=0.99 hectare



